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THE INSULATION RESISTANCE OF ELEC- 


TRIC LIGHTING INSTALLATIONS. 


_ Last Thursday week Prof. Jamieson’s paper on the 
above subject was read at the Institution of Electrical 


Engineers to the dullest meeting within our memory. 


‘The paper was published in our last issue and our 


. readers will have discovered ere now that it contains 


little, if anything, that is new or useful, while the dis- 
cussion, if it can be dignified by that name, clearly 


| revealed the fact that insulation is one of the subjects. 


about which a great deal can be said without nn 
at any definite or satisfactory conclusion. | 


In his paper Prof. Jamieson seems to consider the 


insulation resistance of a circuit as perfectly under 
> control, and one would gather from him that the leak- 
- age current could be predetermined with the same 


accuracy as the total current from the dynamo. But in 


practice this is not the case. A system of electric light- 


{ng conductors presents no analogy to the submarine | 


. cable referred to in the first part of his paper. In the 


former the wires are chopped into small pieces for 
the insertion of switches, fases and lamps, while the 


latter consists of one unbroken wire running from con- 


_  tinent to continent. It is only when the cable is cut 
up that the trouble in insulation commences and the 


quality of the insulating covering is in the case of 
electric lighting conductors but one factor out of many 


m determining the leakage, whereas in: the submarine 


’ 3 cable it is the only factor. In considering the question 
of insulation it is necessary to remember these things, 
because while the resistance of the wire covering can 


de made any function of the voltage used, the insula- 
tion resistance of the switches, fuser, lampholders, & ., 


cannot. The moral is that the insulation of these 

fittings should always be sufficiently good for the 

_ highest potential for which they will be used ; if the 

Potential falls below this, they are none the worse for 

being better than is absolutely necessary. 

_ Bat the fittings are not the only part of the installa- 
“Won in which the insulation is not rr to 


potential for which it is wound. There is not an 
additional lap of cotton on the wires for every addi- 
tional 50 volts, nor are the coats of rubber varnish 
which the machine receives proportional to the dif- 
ference of potential. In modern dynamos the space - 
taken up by the insulating material on the armature 
and magnet cores is the same for voltages varying from 
50 to 110, and as a consequence the percentage of cur- 
rent leaking goes. up as ‘the square of the volts.- Any 
rule which assumes that the insulation resistance in- 
creases with the E.M.F. according to any definite law 
is necessarily absurd, and we think the insulation of 
their machines may be safely left to the makers. The 
practical experience of the latter is worth any number 
of rules, and it may be fairly assumed that if the 
dynamos undergo the Admiralty test with satisfactory 
results the insulation resistance is sufficiently good. 
If the leakage current is not visible when the test is 
applied, it is certainly not worth cqnsideration. We 
do not require to know the exact resistance in ohme, 
all that we wish to ascertain is that in working it 
shall not fall below a certain value, and that value is 
reached when a spark becomes visible on stroking the 
frame of the dynamo with main 
attached to either of the terminals. 

The rule given by Prof. Jamieson for the insula- 
tion resistance of the conductors is of course an 


empirical one, and if it were possible to put up 


installations in accordance with it, the percentage of 
current leaking to earth would for a given number 
of lamps increase simply as the E.M.F. employed. 
Quite different to this is the rule formulated by the 
Society of Telegraph-Engineers, which defines the re- 
quired insulation resistance as that which will prevent 
the greatest leakage from exceeding 51557 part of the 
total current intended for the lampe. As one of the 
speakers pointed out, there is really no comparison 
between the two tables in the paper. In Jamieson’s — 
for a given number of lamps the insulation is directly 
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—— the RAY. while in the ociety's rule 


it is as the square of the E.M.F. To take a case, the 
insulation resistance for an installation of 500 
100-volt lamps should be according to the former 
20,000”, while according to the latter it need not be 


more than 1,666". If there are 500 lamps of 50 volts 


the tables give 10,000” and 417“ respectively. This 
is a difference with a vengeance, and it would be well, 
as Prof. Jamieson says, if we could come to some 


| general agreement on the subject. 


It may be-conceded. that, so far as rendering electric 
lighting safe is concerned, the insurance companies 


have equal interests with contractors and others who 
ars doing their best to extend illumination by elec- 


tricity. In the last edition of the Phoenix Fire Office 
Rules the inferior limit for the insulation resistance of 
the distribution part of installations has been fixed at 
what we believe contractors regard as a reasonable 
figure. The resistance required is pretty high, but we 
understand it is an amount easily attained by careful 
workmanship. It is a purely empirical rule appli- 


cable to circuits of 200 volts, and demanding an 


insulation resistance of 12:5 megohms for one lamp, 


this divided by the number of lamps giving the figure 


below which the insulation of the circuit for con- 


tinuous current working must not fall. It is mentioned 


that for alternating currents the insulation should be 


tio the above value. As it stands the rule is liable 


to misinterpretation, for, nothing being said regarding 
the candle-power of the lamps, contractors might think 
that in some way the insulation should depend upon 
this. But, strange to say, this rule of the Phenix Fire 
Office is the most rational one we know, because it 


recognises the exact condition of things in practice. It 


fixes the insulation at the same figure for all voltages, 


realising that, for reasons we have given, the insulation 
is not made proportional to the E.M.F. It settles that 
for the maximum of 200 volts a certain insulation is 


' guffieient, and argues that there is no object to be served 


in reducing it when the voltage falls below this. Prof. 
Jamieson objects to the rale on the ground that it ties 
the contractor down to the same insulation for 200 


. volts and 50 volts, and we are prepared to admit that, 


so far as actual acquirements go, an insulation is not 


required so high in the latter case as in the former. 


Bat how is the Professor to modify a 100-volt circuit 


‘that its insulation may be for 50 volts equal to one-half _ 
or whatever it is of its former value? Is he going to 


alter all the fittings or only the covering of the wire ? 
Is he to make bad joints or subject the whole system 
to the influence of a Glasgow mist ? We do not know, 
and we repeat that, in practice, the condition of things 
is not such as to enable the Professor's rule to be 
carried out, believing that it is false economy to pur- 
posely deerease the insulation of the system because 


the voltage happens to be lower in one case than the 


other. 

The author of the paper has this further objection 
to the Phoenix Rule, that it does not give any candle- 
power for the lights; but in practice, the insulation 


resistance is, of course, independent of the candle- 


power. The 


question asked by Prof.-Jamieson—“ Should not thy 


insulation resistance bear some definite proportion to 
the current?” can be answered only in one way. . 


That it should there is no doubt, if it would ¢ 


consent to be governed by the rules which are laid 
down for its guidance; but that it’ 


won't or can't 1 
equally apparent, when we come to regard it in an 


everyday common sense light. The insulation reaiit- 


ance of every incandescence installation: ‘necessarily 
consists of a small part which may be increased with 
the voltage, and a large part which may not. | 

. During the discussion, but two speakers referred to 
the matter of the paper, the others contenting them- 


. selves with. sundry remarks concerning the method of 


making joints, &c. It seems to be the practice in some. 
quarters to insulate the joints of rubber-covered cables 
with Chatterton’s compound, which consists mostly of 


gutta-percha. Such practices cannot ensure good. Work, 
and the sooner they are discontinued, the better for all | 


concerned. One speaker very sensibly laid stress on 
the fact that the lasting power of the insulation was 


of the utmost importance. According to him, the. 
quality of the work was not to be judged by tests 
made immediately upon completion of the installation, 


but upon the insulation maintained after years of hard 
work, With this remark we most cordially agree, but 


to ensure this maintenance, the materials should be ot 


the best quality. 


We wait to sxe whether, at the discussiéd; 
anything of value will be elicited, but we have little 


hopes. Our opinion is that, of carefally drawn up 


impracticable rules, we have had enough. There will. 
doubtless be considerable latitude allowed as regards . 


insulation resistance, and many installations failing to 
reach what we should call a good insulation, we should 
hesitate to pronounce as bad. We think with Prof. 
Jamieson that at no time should the leakage current be 


more than robvoth of the total current. With an insu: 
lation resistance allowing no greater leakage than this, 


THE New York Electrical Engineer, in referring to a, 


recent leaderette of ours anent a threatened corner in, 
transformers, says :— It is not difficult to identify one. 
of the parties alluded to as the owners of the Paul. 
Jablochkoff patent of 1887; nor does it require an! 
excessive amount of Yankee cuteness to guess that the’ 
other is the so-called Grosvener Gallery Syndicate“ 
This last shot of our esteemed ‘contemporary is not 6 
bull’s eye ; indeed it is wide of the mark, but we do: 
not mind informing our trans-Atlantic friend that the, 
Anglo-American Brush Corporation was the other well, 


known company to which our reference 


‘was directed. 


WE congratulate both Prof. Ayrton and our cone 
temporary the Electrical Engineer on the success which 
has attended the enterprise of the latter in * ouh. : 


1, 1889. 

— 

upon the — of 

branches, the number of fuses, switches, and lamp. 3 

holders, not upon the currents the particular branches 
are carrying; and the rule may be therefore heid in 

correctly meet the requirements of practice. The 
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in its last issue a portrait and biographical notice of the 


now popular Professor. Mr. Ayrton has posed for some 
years in a yearly publication, but in such a guise that 


his own mother could not have recognised him, and it 


ts therefore with real pleasure that we can now look at 
a portrait which represents him most faithfully to the 
life, and which at the same time is an excellent example 


of art. The Electrician at the same time published 
a likeness and a similar notice of Sir William Thomson, 
but in this case, although the picture is an admirable 

en of the engraver's skill, the representation ‘of 


that eminent electrician is not so faithfully pourtrayed. 


A lack of tone below the eyes give too full an appear- 


ance to the face; but nevertheless it is a capital produc- 


Wrrn reference to the recent action of the Institution 
of Electrical Engineers in banishing the Press from the 
general meetings of the Institution, we were much 
surprised to find one of our contemporaries calling us 
to account for having “divulged proceedings at the 


_ Council table which should have been kept private; 


we are unable to see how information which at the 
time we published it was derived by us from more 


_ sources than one, and was the subject of common con- 


versation, can be characterised as private. Our con- 
temporary further says :—“ There can be no doubt that 


_ indiscriminate reporting is not calculated to enhance 


the status of the Society forming the object of these 
reports. . . . On the contrary, it is likely to do 
harm. The perfect freedom to report, comment, and 
criticise may eventually engender a spirit of fami- 
liarity, and lead to the Press dictating to the Council in 


what way it should manage the affairs of the Society.” 


Sach an opinion as the foregoing we can only charac- 
terise as extraordinary; we submit that there is not a 
particle of evidence to indicate that the publications of 


the Press have ever had, or are likely to have, the ten- 
dency suggested, and to legislate for consequences. 


which may ensue when there is no evidence whatever 


to prove that they are likely to ensue, is certainly 


foolishness. There is but little doubt that the Council 
of the Institution has been made a catspaw. 


THE problem of central station lighting by electri- . 


city was said to have been solved in America by the 
system of divided mains, and these are some of the 
reasons put forth. Careful calculations in Philadelphia 
had shown that American data was to the effect that 


the total working cost of an 8,000-light station was 


only double that, of 2,000 lamps. In other words, the 
cost per lamp in the larger station was only half that of 
the smaller ; therefore, to make central stations com- 
mercially successful, they must be large. But, accord- 
ing to Mr. Gordon and his friends, a big output meant 
an extended district, and this, on the old direct-supply 
system, was impossible, owing to the prohibitive cost 


der mains, which, directly the distance exceeded a few 


hundred yards, increased the capital cost per lamp in a 

greater ratio than the decrease of working expenses. 
Thus the possible percentage dividend decreased instead 
of increased as the plant became larger. By means of 
the Gordon method, however, it was gravely asserted 
that this order of things was reversed, and as the plant 
grew go the dividends became greater. As the limit to 
this wonderful growth of profit was not stated, we can 


only conclude that we have here a system going begging 


by which everybody could make a fortune if it were 
only properly applied. 


WHEN Mr. W. H. Johnstone instructed Mr. J. E. H. 
Gordon that one of the most important duties devolv- 
ing upon him was the compilation of a prospectus 
which the former was to circulate amongst local 
authorities, gas com and others interested in the 
great progress of illumination in the United States, he 


little thought how his carefully-wrought schemes 


would end. The terrible dangers involved in the use 
of the Gaulard-Gibbs transformer system have not yet 
torn Westinghouse to pieces, Edison has not been de- 
stroyed on the basis of expense, and the Gordon system 
has not been elevated to the highest possible pinnacle. 


Even though Mr. Gordon dealt with the scientific, prac- 


tical, and mechanical part of the work, and Mr. 
Johnstone undertook the business side, we have not 
heard that the Gordon Electric Light Company of 
America has been the great success which the pro- 


Ir was further added that the importance of the 
problem of central station lighting was shown by the 
desperate expedicnts devised to solve it, which were, 
however, being superseded by the divided mains. A 


company had even been started to employ alternating — 


currents of 3,000 volts, and warning was given by the 


promoters of Gordon's American Company that the 


breaking of a wire meant setting buildings on fire and 
killing any person who received the escaping elec- 
tricity. But right here comes almost the crowning 
point of all. Referring to M. Monnier’s opinion, to 
which we alluded in our last issue, it was asserted that 
this report placed the Gordon system alone in the field 
as the only practical success. Furthermore, it was 
asserted :—“It is a common objection to electric light 
inventors to say ‘ Your invention is good to-day, but it 
may be superseded to-morrow.’ The Gordon system 


can never be superseded, as it can absorb and affiliate 


all the good points of future inventions.” The palm of 
merit, however, must be awarded to the following fine 


example of Anglo-American contempt for George 


Washington and the precepts he tried to instil :—“ As 
long as electricity is distributed through wires so long 
must the divided main system be used in preference 
to all others.” Whether the delicious tit-bits which we 
have placed before our readers emanated from the 
scientific, practical, and mechanical genius of Mr. 
Gordon, or the commercially developed brain of Mr. 
Johnstone, we know not; they had, we believe, at least 
Mr. Gordon’s assent, but the advocacy of the divided 


mains amongst the men of England and America appears 


to have met with the same fate as that which befell the 
divided skirt, rival claimants to the origin of which, 
we believe, are to be found amongst the fair sex of 
both countries. | | is 


THE circular letter which the genial secretary of the 


Institution of Electrical Engineers sent the round of 


the technical press was published in exfenso in Engi- 
neering last week, and we were much gratified to see 
that great leader in technical journalism express its 
views on the situation in similar terms to those which 
had previously appeared in our own columns. We 
scarcely anticipated that the motion of Mr. Gisbert 
Kapp would have been supported in certain quarters ; 
but it appears that everything in this life is carried on 
by a system of wheels within wheels, and to those who | 
like to seek the causes whieh produce given effects, we 
would commend the study of the list of shareholders 
in Industries, | 
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ON THE DIFFIOULTIES IN THE WAY OF 


TRANSMITTING POWER BY ALTERNAT- | 


ING CURRENTS.* 
By ALARD DU BOIS-REYMOND. 


THE competition between alternating and continuous : 


currents may be called a race between the alternating 
current motor and the accumulator. Although it is 
notoriously dangerous to predict what will be done 
and what will not be done, in this case, at any rate we 
may say so much: whereas the transformation of con- 
tinuous currents, either by mechanical or else b 
chemical means, is to a great extent untrodden groun 
which still may yield unlooked for discoveries, the 
use of alternating currents has been so thoroughly in- 
vestigated in the laboratory as well as out of doors, that 
‘we may form a fair conclusion concerning the 
progress. erefore pose to Wa sketch o 0 
Work that has already — 

the boundaries, fixed by the nature of the problem of 
transmitting power by alternating currents, making 
use of the few publications that exist on the subject 
and of experience gained by a great number of different 
+ ments which have been executed in the works 
o 


ri 
— Siemens and Halske, of Berlin. 

Ever and anon in technical literature we encounter 
the proposal to run an ordinary continuous current 
motor os laminated field magnets by alternating 
curren 
_. Whoever tries the experiment will meet with the 

following phenomena :— 

1. Sparking cannot be avoided by any adjustment of 
the brushes. 

2. The iron contained in the motor heats so quickly 
that the output must be kept a good deal lower than it 
would be were the same motor run by a continuous 


current, | 
3. The output depends upon the potential difference 


at the terminals of the motor. 

The rationale of these phenomena may be given as 
follows :— 

The use of an ordinary collector is necessarily 
connected with a short-circuiting of those two arma- 
ture coils which belong to the bars touched by the 
brushes. If, therefore, the number of lines of force 
contained by these coils changes while the short- 


circuiting lasts a current is induced, the rupture of 
which causes a small arc to form as soon as the brushes 


pass on to the following pair of bars. 

How far are the conditions for such a ch in the 
number of lines fulfilled ? When the position of the 
_ brushes is correct (fig. 1) the lines of force in the arma- 


ture are at very nearly right angles to a straight line 


Fie. 1. 


connecting the brushes. The pole pieces induce one 
7 field, the direction of which is illustrated 
by the dotted horizontal line, fig. 1, coinciding in direc- 


+ Paper read before the Elektrotechnische Verein of Berlin, 
December 16th, 1888. | 


n dene, and to try to define 


ů — 


tion with their own position, the armature currents 
giving rise to the second coinciding with the position 
of the brushes, represented by the other dotted line, 
The resultant field comes in somewhere between them. 

In a continuous current motor the magnetisgtion of 
the armature iron is only altered by the rotation of the 
armature, so that the number of lines only changes in 
those coils which pass through the resultant poles in 
the armature. If, therefore, the brushes are nearly at 
right angles to the resultant field in the armature, there 
is no reason for sparking in such a motor. Now, if 
you ran the same motor with an alternating current, 


the magnetisation of both armature and field is con- 


tinually changing. Look at any armature coil while 
the armature is kept at rest. 
passing though it increases, decreases, changes direction, 
again increases, decreases and so on with every alterna- 
tion. Were all coils short-circuited currents would be 
induced in every one of them, except in those the 

lane of which coincides with the direction of the force 

ines. But those coils, as we have before seen, are the 
very same in which currents are induced, as soon as 


the armature moves. It follows that whatever position 
you may give the brushes there must always be spark- . 


ing, and the sparking will increase with the output, 
because with the output the magnetisation will increase. 
For the heating of the ircn two causes may be 
28 namely, the eddy currents and magnetic 
on. 
The sup on of the eddy currents is simply a 
question of design. If the field magnets are proper! 


laminated, and the other metallic parts so disposed that 
they remain practically inductionless, the heating caused 


by eddy currents ought not to be appreciable. Never- 
— 1 — eddy currents will always remain a small source 
of loss. 

Bat the quick heating of the iron, which is the prin- 
cipal cause of small efficiency, is mainly due to mag- 


- netic friction. Now it is well known that in a good 


transformer the energy dissipated by magnetic friction 
is only a few per cent. of the total output; why, there- 
fore, should it be different in a motor ? 

In a transformer the ampére turns in the primary 
and secondary windings are very nearly equal, and the 


secondary current lags behind the primary by nearly 
half a period. Without committing a great error, we . 


may say: The secondary ampère turns are equal to 


the primary and oppositely directed. It follows that : 


the secondary current will neutralise the magnetising 
effect of the primary, and that the iron will be very 
nearly demagnetised, although the transformer works 


at full load. In other words, if you add the primar? 


and secondary current, only a very small part of the 
primary remains to be employed for the magnetisation 


of the iron. In the motor, on the other hand, the whole 


existing current is employed for magnetisation, which 
is therefore very much higher than in a transformer of 
equivalent output. | | 

The last-named phenomenon, namely, that the mecha- 


nical output depends on the terminal pressure, has not 


been mentioned before this, as far as I am aware. I 


will therefore take the liberty of discussing it slightly 
more in detail. 


I imagine a conductor bent in a circle, the ends of 
which are connected with the terminals of an alter 
nating current machine. The atmosphere surrounding 
the conductor may at first be an absolute non-conductor 
of magnetic lines of force. The current in the con- 
ductor will then simply conform to the law of Ohm. 
If a sine curve represents the variation of the potential 
difference at the termimals of the conductor, the cur 


rent will be represented by a sine curve of the same . 


period, the amplitude of which is solely dependent on 
the resistance of the conductor. If I now suppose the 
atmosphere surrounding the conductor to consist of 
wrought iron, which, for the sake of simplicity, may be 
absolutely subdivided so as to eliminate altogether tht 
influence of eddy currents, a magnetic field will now 
be created, the direction and density of which follows 
the alternations of the current. Besides the potential 


differencs at first existing at the terminals, we n0w 
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will have a secondary pressure induced in the conductor, 
portional to the rate of variation 
of the magnetic field, and the amplitude of which 
depends on the magnetic resistance of the atmosphere, 
supposing the terminal pressure and the resistance of 
the conductor to be given. 


I make use of the graphic method at first devised by 


Thomson and Tait for the representation of periodic 
functions, lately employed by Mr. Kapp and others. 
The length of polar co-ordinates stands for amplitudes, 
the angles between them for differences of phase. In 
fig. 2, O M represents a wave, the amplitude of which 


| 
| 0 77 
Fie. 2. 


is proportional to the magnetising current, C, and to the 
resistance, R. If we neglect hysteresis, the wave of 
magnetisation would have the same phase as O M, while 
the amplitude of this wave will depend on the quantity 
of the magnetising current. 

Proportional to the rate of variation in the number 
of lines is the induced pressure which, therefore, lags 
behind the wave of magnetisation—or, if we neglect 
hysterises, behind the curve representing C‘R—by an 
angle of 90° C. is simply the true loss of potential in 
the conductor or that potential difference which, in 
the above assumed case of infinite magnetic resistance 
of the atmosphere would be needed to give rise to the 
current, C, according to the law of Ohm. 

Now we know that at present two different alternat- 
ing pressures exist in our conductor, the terminal 

2 and the induced pressure. A necessary con- 

on for the existence of the current, o, of that size 
and in that phase, is that C'R shall be the resultant of 
these two We therefore find the terminal 
pressure by drawing a parallelogram (fig. 2) with 
0G (P, induced pressure) and O T (P. terminal pressure) 
as sides, and O M (C.R true loss of potential) as diagonal. 
You now see that given the resistance of the magnetis- 
ing conductor, given the magnetic permeability of the 
atmosphere, and given the rate of alternation, a depend- 
ence quite different from Ohm's law exists between the 
terminal pressure and the magnetising current or 
between the terminal pressure and the number of lines 


How can we increase magnetisation without increas- 
ing terminal pressure ? 

We know of no material which is a better conductor 
of magnetism than wrought iron, but we might increase 
the section of iron surrounded by our conductor. Sup- 
posing the magn 
number of lines would then be increased. But we 
have seen that the secondary pressure depended on the 
number of lines. Therefore the secondary pressure 
would increase likewise. If you look at our parallelo- 
pressure, P. (O T, fig. 2), as constant thi bs onl pote 0 

(O T, fig. 2), as nt this is o 0 
if CR has diminished at the same time. Now as the 
magnetising current, c, was also to remain constant, 


our assumptions will fail, if R has not decreased. But 


the contrary is the case, because the conductor has 
been lengthened in order to increase the section sur- 
rounded. The only result, therefore, which we have 


obtained by increasing the surface of the winding is to 


weaken the field and still more to weaken its density. 
The resistance of the conductor would decrease if we 


diminished the section thereby surrounded. But then, 


if the number of lines is to increase, their density must 
increase still more, and saturation will at a certain 
point put a stop to increase of density of lines. 
ou see that variation of the section surrounded by 
Winding does cause variation of the field, but at 
4 same time you will see that one certain section will 
best, or, in other words, that given a certain terminal 
2 the number of lines cannot be increased 


yond a certain limit by altering the section contained 
by the winding. | 


etising current to remain the same the 


Another plan would be to increase the section of 
copper in the winding, whereby OR might be 
diminished without diminishing o. But this way is cut 
off in ce, because everybody will the s- 
tion copper as large as possible to begin with. 


2) dimensions as 


magnetising current, but in reality it depends on the 
number of ampere turns. We might, therefore, connect 
a number of turns in series. That too, is of no use. 
You see in the diagram that P, must necessarily be 
larger than P. You also see that taking C. A. as it is in 
reality, small compared to P. and P., P., even for one 
single winding, is very nearly as large as P., If I now 
take & turns to my coil, it is true that C. R. would only 


be jth of its former value in order to produce the 
same number of am turns. But the same number 
of ampere turns make the same field, and there- 
fore P. will be the same as it was before for every 
single turn, and us P, must always be larger than P, in 
every single turn, the total pressure at the terminals 
of the coils will be now something like N times its 
original value. Vice versd it follows that given the. 
terminal pressure by using N times the original number 
of windings in the coil the number of lines will not be 
increased, bnt will be diminished in a proportion very 
nearly equal to 1: M. 
What follows for the use of a laminated field dynamo 
as an alternating current motor is this, ‘The output of 
any electro-magnetic motor evidently . upon 
the size of cross section and the density of the magnetic 
field —i.s. on the number of lines created therein. Now, 
if the number of lines be. dependent on the terminal 


pressure, the output must also depend on the terminal 


pressure. In other words, we come to the conclusion 
that to create a definite number of horse-power by 
running an ordinary dynamo with alternating current 
we shall want a certain minimum number of volt 
alternating pressure at the terminals of the motor. 
Transformer-wound Dynamo. 

We have seen that an ordinary dynamo used as 
alternating current motor differs from a transformer in 
this point. While in the transformer by far the greater 
part of the work which would be dissipated by mag- 
netic friction, if the magnetisation corresponded to the 
number of am turns in the primary alone, comes 
out as electrical work at the terminals of the secondary, 
in the motor no demagnetisation of the iron accom- 
panies the output of work. Naturally then the idea 
presents itself to make a transformer of the ordinary 
dynamo by short-circuiting the armature and allowing 
the primary current to flow through the field windings 
only. Thus at first sight we might expect to get a 


strong primary current in the field, and also a strong 


secondary current in the armature, without incurring a 
greater tage of loss by magnetic friction than in 
a transformer. Mr. Rankin Kennedy, in his treatise 
on “The distribution of electrical energy by alternating 
currents and transformers,” and Dr. L. Duncan, in his 
paper on “Alternating current electric motors” (read 

fore the American Institute of Electrical Engineers, 
February 14th, 1888), have mentioned this plan as 
“Professor Thomson's motor,” without entering into any 
detail on the subject. Some time ago Messrs. Siemens 
and Halske of Berlin caused a number of experi- 
ments to be executed at their works to ascertain the 
merits of this form of motor, which they call the 
“ transformer-wound.” 

If you send an alternating current through the field 
windings of an ordinary dynamo, in the armature two 
electromotive. forces will be induced which oppose 


each other. The direction of the arrows (fig. 3) shows 


the direction in which currents would be propelled, 
supposing the windings represented a right hand screw, 
if a number of the armature coils 
brushes being supposed to be missing at first). 6 
unit of length of arrows stands for a certain number of 


were closed (the 


they occur in actual practice, O M wou very 8 
compared to O d and OT. 
| Till now we have been looking upon thé number of 
lines of force as 7 on the - of the 
| 


about one-quarter of the lower one. 
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windings, or for a corresponding number of.volts. The 
points of lowest and highest potential coincide with 
the poles induced in the armature by the al 

field. Now, suppose a pair of brushes to be connected 
by a sufficiently stout conductor and to touch the 
collector in these two points. Then a current 


| 


Fi. 3. 


generated by the two opposed E. M. Fs. in the 
armature would flow through the armature wind- 
ings, and return through the conductor connecting 
the brushes. But there would be no cause whatever to 
disturb the mechanical equilibrium of the system. This 


state of things, however, is altered as soon as we alter 


the position of the brushes. Pray consider, for in- 
stance, in fig. 4 the upper right half of the armature. 
. There you have three-quarters of the upper arrow and 
is one-quarter 
piece is opposed to the three-quarter piece as to direc- 
tion, but as length units of arrow are proportional to 
units of pressure generated in the windings of the 
armature, the opposed one-quarter piece will neutralise 
only a one-quarter piece, and a full one-half piece will 
remain, the pressure generated therein sending a current 
through the windings, and the connecting conductor 
in the direction indicated by the upper arrow. In the 
lower right half of the armature exactly the same 
process takes 
the arrows are drawn with dotted lines. 

efficient quadrants of the ring are still perfectly sym- 


metrical in relation to the pole pieces, but the currents 


traverse not only the generating windings, but also the 
neutralised windings, thereby twisting the field more 
or less, so that now all conditions for the creation of a 
rotatory movement of the armature are fulfilled. 


Fra. 4. 


The question now arises, How far have we succeeded 
in eliminating loss of work by magnetic friction ? First 
thing, we are forced by practical considerations to give 
up one very essential feature. Our motor still differs 


from a correctly designed transformer, in that the 


primary and the secondary coils are not in the same 
position relatively to the iron core. Our motor only 
resembles a transformer wound in the manner repre- 
sented in fig.5. In such a transformer there would 
still be a large dissipation of energy, for if, according 
to the above rule, we take the primary and secondary 
ampere turns as equal and opposed to each other, the 

result would not be demagnetisation of the core, but 


place.. In fig. 4 the neutralised 2 ok 
e two 


the rest of the armature winding. 


simply the formation of free poles at the ends of the 
two windings, marked pays N and 8 in fig. 5. 
But even if we had ideally 
if, for instance, we employed one of those types of 
dynamo in which the field windings surround the 
armature and the field iron enwraps the whole, we 
should have gained nothing in this respect. Just ag 
much as ever the output of the motor depends on the 
number of lines created therein, or, what is virtually 


the same thing, on the pressure created at its terminal, 


The energy seemingly saved by demagnetisation of the 
iron is solely employed for the greater or less twisting 
of the field, whereas every unit of magnetisation which 
is to come out at the pulley as mechanical force, has to 
be created over and above the twisting. 


Nevertheless, we have after all gained certain advan- 
tages. Considering that the output is a function of the 
terminal pressure, it will readily be admitted that it is 
better to have none of the primary current passi 
through the brushes. Moreover, the above-mention 
experiments have shown, what could not readily be 
anticipated, that while the efficiency of a transformer- 
wound motor is very nearly as good as that of the same 


motor series-wound when ran by alternating currents, 
the sparking is altogether insignificant. Of this truly : 


remarkable fact the following explanation has sug- 

itself to me. As the brushes pass over the 
collector they short circuit every armature coil in its 
turn. But as the bars move on the short circuit is not 
really disconnected ; the coil is only opened out into 
Sapposing, as is 
generally the case, that the current at this moment 
traversing the rest of the armature coils widely differs 


as to quantity and direction from the current induced 


in the short circuited coils, a shock is sure to take 
place as each bar the brush and a small arc is 
the result. Now in this case it is easy to see that the 
remarkable condition is naturally falfilled that the 
current induced in the rest of the armature always has 
the same direction as the current induced in the short 


circuited coils and, moreover, has very nearly the same 


quantity, the only difference resulting from the addi- 
tional resistance of the neutralised part of the winding, 
which in reality is smaller than the drawing, fg. 4, 


would make believe, owing to the twisting of the field. ~ 


Hence, I believe, the absence of sparking. 

‘Having so far become familiar with the different 
phenomena accompanying the use of the ordinary 
dynamo as an alternating current motor, we can now 
with comparative ease overlook the results obtainable 
from other windings. : 

By inverting the pure transformer winding, i. e., by 
allowing the primary current.to traverse the armature 


only, we evidently gain nothing. If we leave the field * 


windings open, the only efficient cause of rotation will 


be the attraction of the poles created in the armature 


towards the iron of the pole-pieces. If we short-circuit 
the field windings, the secondary current generated 
therein will tend to demagnetise the field, i.¢., to 
diminish the output, while the heat generated by this 
secondary field current will be so much energy lost. 

Pure shunt-winding presents the great difficulty, that 
it will be next to impossible to make the phases of the 
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only be the case if we made the induction of the fiel 
perfectly equal to that of the armature, a condition not 
only extremely difficult to fulfil, but altogether un- 
favourable to the obtaining of a reasonable output. 

The different possibilities of mixed windings are 
bardly of any interest, except perhaps in so far as there 
are three different kinds of coils to compose a winding 
instead of two, as in the continuous current dynamo, 
namely, direct current coils, shunt coils, and secondary 
. coils. But there are, in fact, fewer really distinct pos- 
sibilities than you would imagine at first sight, and the 
phenomena of induction and interference become so 
intricate, that we cannot here enter into any detail, 
ney as no real advantage is gained by any of these 

ndings, the general rules above develo for the 
pure series-wound dynamo 


being applicable to every 
one of them. | 


We may, therefore, leave the ordinary d and 
proceed to consider another class of alternating current 
motors, namely the synchronous motors, of which the 
best representative is the ordinary alternating current 
machine used as a motor. | 
| _ Synchronous Motors. 

Dr. Hopkinson was the first to show that when 
two ordinary Siemens alternators are coupled in series, 
the one being driven by an engine, it is sufficient once 


to give the other one the same speed as the first in 


definite lag, 0, between II itse 


rent by an angle of 90°, 


We must now find a method of graphically repre- 
senting the work ormed or consumed by our 
machines. There be three different works extant 
in our system. | 

1. Production of heat in the circuit,equal to O. R. 
2. Work done by machine No. 1 equal to E,.C. 
COS ¢,, if 61. ts the angle of lag between the 
electromotive of machine No. 1 and the current 


done by machine No. 2 equal to 0 


g. 6). 


The sum of these three works must be zero. If we 
consumed 


; 


order to make it act as a motor. I will now show that 
by making use of Thomson & Tait’s graphic metliod we 
can dispense with the rather voluminous formule of 
Dr. Hopkinson. I imagine two ordi Siemens 
alternators coupled in series. For the sake of simplicity 

machines may be perfectly alike and their fields 
may be excited by the same current. Next I suppose 


that both armatures may revolve with equal velocity. 


Then in both armatures will be generated equal electro- 
motive forces, and the phases of these two electromotive 
forces will correspond exactly to the phases of the two 
armatures. You see that now our enquiry is resolved 
into the question—How do the different quantities 
vary, when the difference of phase between the two 
electromotive forces varies. This question may be 
answered by the disgram. We are free to fix in any 
position E, (Oo A, fig. 6) the electromotive force of 
machine No. 1, because we only have to consider the 
difference of phase. At first we will assume some 


definite difference of phase in order to have something. 


tostart from. I therefore draw E, (0 B, fig. 6) legging 
somewhat behind &,, but of the same size. fe both 


tlectromotive forces are generated in the same circuit 


they will be superimposed, and will compose a resultant 
electromotive force E (00, fig. 6) which I obtain by drawing 
the diagonal of the parallelogram formed by E, and E, 
(0 4 0 B, fig. 6). On the size and position of this re- 

sultant electromotive force, E, on the resistance of the 


t, which may be defined by the angle of lag, 6, 


positive, or vice versed, the positi 


| and equal to 


and A with d. Then the triangle A O d re 


whole circnit, R, and on the inductance of the whole 


2. Either B, . O. cos 61 is negative and , . 0 


. COS 
rent heating C* . R al i 
curren .R always being | en ve 
work. Then one of the er hache reg the one 
whose work is negative—acts as primary machine, the 
other as motor. ere. à 
3. II. C. cos 


is zero, and E, . O. cos ¢, negative, 
to the current-heating oo. R, versd. 
Then one of the machines—namely, the one whose work 
is negative—does all the work of current production: 
the other machine only turns without producing. or 
consuming any work whatever. | . 
It will easily be seen that if & and © be polar co- 
ordinates containing an angle ¢, by giving any one of 
the two co-ordinates a turn of 90° in either direction, 
and then connecting their free ends, we obtain a triangle 


which is equal to . 


The resistance of the whole circuit, R, we may take 
equal to one, this only being a question of proper 
choice of units. Then the ) construction 
of the three works in our diagram will bé to measure 
off O G equal to O D (fig. 6) on O F, and so connect D, B, 
| nts the 
ge B G d the work of 


work of machine No. 1, the tri 


machine No. 2, and the triangle D O d the current- . 


heating lost in the circuit. I give the different triangles 
different shadings, and vou now see that we have b 


chance hit upon case No. 1, in which the works of b 
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teld and the armature currents coincide, This would So ee size and position of the current, d. 
The loss of potential, O. B, will, as above, be a 
resultant from the component electromotive pr Le 
and the induced secondary electromotive en Re | 
fore dafined by the length of 2 by the rule that the 
ancl tr tha 
and by the as | some 
and the current (o CD F, 
tive, then three cases are possible. | 
1. B,.C. cos ¢, is negative und B,C.cos¢, is also | 
negative, and both put 2 to G. R. 
Then both machines act as primary es, helping | 
each other to produce the current C. | 
A | | à | 
Fre. 6. | 


- result will be that machine No. II. must fall back. 
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machines are negative—i.ce., both machines combine 
to uce a current. | | | 
e following diagram, fig. 7, is by keeping 
8 position, O A, and turning E, over the 
ole period from 0° to 360°. By measuring out from 
the centre o on I, in a sufficient number of its positions 
three lengths proportional to the three works belonging 
to those posi three curves dis- 
tinguished in fig. 7 by different dottings, corresponding 


Ba 
Pia. 7. 


to the shadings of the three triangles, fig. 6. The 
curves, fig. 7, show at a glance how, by varying the 
relative phases of the two armatures, the works con- 
sumed or performed will vary. We can predict what 
will happen in any case. Imagine, for instance, that I set 


both machines going by an engine, assuming theirarma- | 


tures to coincide respecting their position in their fields 
—i.¢e., the difference of phase between E, and E, to be 
zero. I now throw the belt off the pulley of machine 
No. II. You see that in this position of the armatures 
the works of both machines are negative and equal to 
each other, the current heating is a minimum. * 
it passes through the different positions on the upper half 


of the diagram more and more of the energy stored up 


of current, at B „ 7), the work perform 7 
machine No. I. sinks to zero, and then even becomes 
positive. But the moment E, passes an angle of 180°, 
namely, at D, the work of machine No. I. once more 
becomes negative, and the current heating, together 
with the work of machine No. II., is equal to it; in 
other words, machine No. I now acts as a motor. 

I now put a brake on its pulley, and begin to take 
mechanical work out of it. It will again fall back, but 


only to such a position as to balance the output by the ~ 


work it now receives from machine No. I. If it were 
to fall back any further it would evidently receive more 
work than it produces, so that its s would be in- 
creased, thereby diminishing lag till work consumed 
and work produced were exactly balanced. 

It will be remarked that in this part of the 
the action of our machine is perfectly analogous to that 
of a continuous current motor run at constant pressure. 
By increasing the load on the brake you increase the 
output, and you increase the current, thereby making 
an alteration in the position of the brushes desirable, 
corresponding to greater lag in the alternator. | 

But as I go on increasing the load, you see that a 
maximum output is reached at a certain point, 0 c, 
which if I once overstep, the equilibrium between out- 
putand load will henceforth be destroyed, because from 


/ 


this point onwards the work machine No. II. is capable 
of producing diminishes. When the angle of lag, 6, 
between the resultant electromotive force, B, and the 
current is assumed to be 60°, then at a difference of 
phase of 240° between M, and E,, this maximum ig | 
reached. At the same time, 6 = 60° gives us the 
maximum output attainable from the system described. 
In the drawing (fig. 7), I have assumed this angle, 
You see that at the point of this maximum the work 
received by the secondary machine is equal to the cur- 
rent h in the whole circuit. Therefore the 
maximum output of an alternator used in this way as 
a motor is exactly half of what it would be ‘if you used 
it as a primary machine. If we call “efficiency ” the 
quotient of the electrical work measured at the 
terminals of the motor into the mechanical work 
measured at the brake, then taking the current-heating 
in the line to be zero, we should have theoretically an 
efficiency of two-thirds at the point of maximum out- 
pat, or of 66:7 per cent., and the efficiency would 
crease as the load diminishes, because the work lost 
by the production of current in the circuit decreases 
— than the work received by machine No, II. 
e output of the motor, considered apart from the 
rest of the system, would increase if we used a smaller 
machine than the primary only with Siemens alter- 
nators, in that case the speed of the motor would grow 
beyond the limits of practicability in order to reach 
‘synchronism. But the greatest drawback to this system 
of power transmission is the circumstance above de- 
scribed, which attaches to all synchronous motors, 
namely, that if the load is even for a short time in- 
creased beyond a certain limit, the motor will come to 
a standstill. This rule also applies to those synchronous 
motors which are self-starting, because the transition 
from synchronism to 
accompanied with a considerable falling off of output. 
Among synchronous alternating current motors the 
contrivance may be mentioned which has been patented . 
by the Helios company. This simply consists of a 
suitable commutator-cevice so connected that the 
motor ought to start as an ordinary dynamo, and when 
nchronism is attained commutate for its own use 
e inflowing alternating current. If it really mades 
continuous current of the alternating, as the advertise- 
ments of the company state, it would be next to 3 
solution of the problem; but, unhappily, an inter- 
mittent current is far from being equivalent to a con- 
tinuous current, so that in this motor we have most of 
the inconvenience of synchronism combined with most 
of the inconvenience of alternating currents, without 
any appreciable real advantage. Besides, with an alter- 
nating current of 70 complete cycles per second, 
certainly a low number, this motor would have to rua 
at 4,200 revolutions per minute in order to synchronise. 
We may now turn to the most important, and, at the 
same time, the newest motor that has hitherto been 
brought forward. 


Tesla’s Motor. 
The M rs on which this motor is based was 
inven by Prof. Ferraris, -of Turin, who calls it 


Fia. 8. 


“ electrodynamic rotation.” Mr. Ferraris says :— If À, 
(fig. 8) represents a component magnetic field, and B® 
second component magnetic field, then the resultant 


chronism will always be 
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is the diagonal of a parallelogram, with A and 


t. This enquiry leads to the following result 
very of the me, and B as the cosine of 


the armature only, but in a proportion considerably 
greater still, because the speed of rotation of the field 
will have to be something like double the of the 
armature, in order to twist the field in the desired 
degree. You see that even the Tesla motor cannot 
compete with the continuous current motor for 
efficiency. | 


the time, and let the angle contained by both be 90°, 
then the free end of R will move on a concentric 
circle, ¢.¢., the resultant field will rotate round the zero 
point without changing its intensity. Therefore, if I 

give two coils such a position that their magnetic axes FE 
are dicular to each other, I need only excitethe | 
one with an ordinary alternating current and the 


in order to obtain a constant rotating field. N * 
This is employed by Mr. Tesla for the 

production of two types of motor, the synchronous and TL. A 

the asynchronous. Imagine the armature of an ordinary ＋ N 0 
dynamo wound with only two coils at right angles to PK" nr > - —|-|--- 
each other and the field excited by a continuous cur- | 
rent. Then the rotating field in the armature will à N 
strive to coincide with the surrounding field, so that | . I 7 
the armature once started will remain turning at a — 1 TA 
velocity depending on the rate of alternation of the 4 : . a 
driving currents. We obtain a synchronous motor ume oe ~~ 
mechanically identical with a continuous current motor +--\- 
as long as synchronism is maintained. But this motor 7 
will not start, and needs to be excited by a continuous nee — 


current. 
of Mr. Tesla’s motor is the one now 


The second 


built by the Westinghouse Company. In this motor eels =" 
the secondary armature is constructed in form of a | 

Gramme ring with four coils (F, fig. 9), and serves as 
field magnet. It remains stationary, and inside it 
another armature, A, is caused to rotate by the action of 
the rotating field in the outer ring. If the inner arma- 
ture was stripped of its windings,. poles would be in- 
duced very nearly opposite the moving poles in the outer 


_ ring, the time lag caused by hysteresis not being very 


Its principal advantage is the comparative simplicity 
of its construction. You don’t want a collector, and 
the power transmitting current is carried into none but 
stationary parts. But these slight advantages give way 
to a more serious difficulty. You want four, or, at any 
rate, three wires connecting your motor with the central 


- 


be considerable. In that position of the active poles, the station, and these wires may not be taken from the 
en turning force of attraction being very nearly in a radial ordinary lighting wires, because they come from the 
180 direction, is very weak. Mr. Tesla therefore surrounds transformer. Moreover, at the central station, special 
os the inner armature by an ordinary winding, which is arrangements must be provided to generate two cur- 
se- short-circuited all round the collector. Supposing the  rents, one lagging behind the other by a quarter of a 
5 inner armature not yet to have y — synchronism, period. Nevertheless, it cannot be denied that these 
er- there will be a difference of spead between the rotation difficulties would become less important if a central 
on- of the field and of the armature. We may as well con- station were planned and executed from the beginning 
of ider the field to be stationary, and the armature to for this Tesla system. - : 
ost rotate backwards with a speed equal to the difference of You see that not one of the nating current 
out the two velocities. Then we at once see that the whole motors hitherto extant approaches the desired ideal. 
ter- motor is in principle an ordinary dynamo, the armature How about the future of power transmission by alter- 
nd, coils of which have been short-circuited, the result nating currents? One ng is evident. In every 
run being that the field in the armature is twisted, thereby  electro-magnetic motor there must be some connection 
ise. greatly augmenting its rotary momentum. | between magnetic friction and efficiency, continuous 
the Now the question interesting us most is: How far current motors not excluded. Then see that 
een does this motor fulfil the promise of the Westinghouse continuous current motors have so much an effi- 
Company, that its efficiency is as good as that of acon- ciency than alternating current motors, where is the 
tinuous current motor? In the first place we remark essential difference between the two? In a continuous 
2 that the magnetic disposition is slightly worse than in current motor, supposing the saturation to be constant, 


a continuous current motor, because we have to find 
s it room for two windings instead of one between the field 
iron and the armature iron. This would be of no great 


the work dissipated by magnetic friction ts solely de- 
pendent on rotation. All other sources of loss 


common to both, we need only consider the loss o 


— same but we may easily see that the work dissi- energy by magnetic friction. Now in non-synchronous 
pated by magnetic friction must needs be a good deal motors the amount of loss by magnetic friction evi- 
greater than in a continuous current motor of the same dently depends on two causes, the rotation of the 


output. Supposing both motors to huve exactly equal 
armatures, and to work at equal speeds, then ‘in —— 
to produce in both the same torque, we will afford very 
nearly the same amount of magnetic friction in the 
„ armatures of both. Now in the continuous current 
| motor, magnetic friction takes place in the armature 
only, whereas in Mr. Tesla’s motor the twisting of the 
field in the armature is due to the difference of speed 
between the mechanical rotation of the armature and 
— — rotstion the Therefore, in the 
otor, not only e work dissipated by mag- 
— friction larger than that dissipated in the con- 
of nous current motor in proportion as the total quantity 
1 BS ek iron is larger than the quantity of iron contained in 


moving parts and the rate of alternation. It is there- 
fore impossible that non-synchronous motors can work 
with as little loss by magnetic friction as continuous 
current motors. Such a state of things would be a 
proached if the rate of alternation were inappreciably 
small compared with the number of revolutions of the 
motor, a condition not to be fulfilled in practice. 

In synchronous motors we have seen that the effi- 
ciency depends on the phase which the armature will 
assume according to different loads. There would 

therefore be no reason why we should not be able to 
construct a synchronous motor, which with a suitable 
load might yield as large an efficiency as a continuous 
current motor of the same output. But the practical 


—— 


| de Therefore, by letting A and B vary, I can 
change, ad libitum, the position and size of R.” Mr. 
Ferraris now enquires :—How must A and B vary, s0 
hat R remains constant and rotates round the zero 
3 second with another alternating current, differing from ie 
0 be first only by a time lag of one quarter of a period 
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difficulties necessarily connected with synchronism in 
any form such as the difficulty of starting, the smal]- 
ness of variation of load allowable, &., are more im- 
portant than it seems at first sight, when you remember 
that the alternating current motor has not only to de- 
monstrate its capability to live, but has to compete 
with the continuous current motor. 

The comparison of efficiencies brings out another dif- 
ference between the two. Mr. G. Kapp in his paper on 
alternating current transformers well distinguishes be- 
tween “efficiency” in the ordinary sense of the word 
ie, proportion of — and energy consumed and 
“plant efficiency” which may be defined as the 
amount of output obtained from the unit of capital 
laid out. In a continuous current motor this would 


be the same thing as by =>, w being the work 


measured at the pulley, P, being the terminal pressure, 
and © the current, the quantity of O and there- 
with the size of leads is determined as soon as we have 
decided on some definite pressure. 

On the other hand, with alternating currents 


Fr. G. 658% ¢ being the angle of lag between P. and C 


may apply to any number of ampéres, the number of 
volts, and the number of watts remaining constant. 
Now, this angle of lag, ¢, will, generally „vary 
with the output the motor is designed for, and will at 
any rate never be zero. That is to say, even if we had 
constructed the ideal alternating current motor, with 


as large an efficiency as a continuous current motor, 


it still would consume more current than the con- 
tinuous current motor, pressures being equal. In 
other words the mains would have to be e stouter, 
or the plant efficiency would be less. 

Time will show whether the advantages, which with- 
out doubt the alternating systems possess, compared 
with the t state of continuous current work, will 
be able to outweigh the difficulties which I have 
endeavoured roughly to sketch within the narrow 
limits of this paper. 

Before I conclude, I have to thank my friend, Mr. H. 
Gs for the very valuable help which he has 
rendered me, TT with respect to the graphical 

representation of the alternating current machine used 
as a motor. ‘ 


SIX YEARS’ PRACTICAL EXPERIENCE WITH 
THE EDISON CHEMICAL METER. 
| By W. J. JENKS. 


(Continued from page 92.) 


The case is made hard wood, 
specially prepared to expe and prevent warping 
and to maintain high insulation, the door of heavy 
sheet iron being properly lettered and numbered. This 
is by a — — a 
post, both passing through a v opening. The 
wire of a lead seal is passed through the button. 

The conductors enter and leave the meters through 
holes in the side or bottom, about two or three inches 


apart. 

The thermostat is required for all meters situated in 
locations where the solution is likely to freeze. It is 
furnished as an extra attachment, and may be inserted 
in any sized meter, and to it is attached a small contact 
pee connected with a lamp socket. Into this socket 


screwed a lamp, and when the temperature in the 


meter falls below a certain point, will cause the thermo 
strip to curve up, bringing the two contact points 
together, closing a circuit through the lamp and heating 
the interior space. As the temperature returns to 
normal the strip straightens and the lamp is cut out. 
The adjusting screw in one complete revolution changes 
the elevation of the contact point th inch, and being 
made with a six-sided head (numbered), one-sixth of a 


- 160 lamps ; 80 ampéres 320 lam 


—— 


turn will change the absolute temperature standard ot 
contact about 2° Fahrenheit. Thus the adjustment may 
be made sufficiently close. — 

Thecellsare partially filled with a 10 per cent. zinc sul. 
phate solution, no special effort being made to render 
them air-tight, but to prevent evaporation. In these the 
zinc plates are supported by ebonite distance-pieces, 
screws and nuts, and connected by copper rods with 


‘spring clips fixed in the top of the space. 


The resistance in the main circuit is of German silver, 
of the quality used by Elliot in his bridges, and so pro- 
portioned as to allow ,};th of the current to pass 
through the cell and its compensating spool. 

The small portion of current passing through the 
bottle removes from one plate and deposits upon the 
other metallic zinc, which when its weight is ascer- 
tained determines the current transmitted. 

The two-wire meters, authorised to be used with the 
amperes capacity vely. ything t 
5 ampéres may be preferably divided to balance the 
two sides, and hence they are made of 5 ampéres each 
side, capacity 20 of the present 16 C. P. lamps; 10 
ampères, 40 lamps; 20 am 80 lamps ; 40 ampères, 
This will be made 


more clear by a table of size and capacity of meters: 
Meter Maximum 
2 wire meter for 5 ampéres. 
10 18 58. on each side. 
on 
2 20 eee 3 55 90 10 LL LL 
4 40 coe 3 ry) 99 5» LL 
8 eee 80 evo 3 ” 99 ” 52 L 
16 „ 25 „ 80 99 ” ” 


In selecting the proper size of meters for certain 
customers, it is borne in mind that a meter plate has, 
like a storage battery, a somewhat definite maximum 
capacity in ampére-hours per month. The standard 
found most desirable is 150 milligrammes deposit per 
month per ampére of nominal capacity. The normal 
capability is therefore understood to be restricted to an 
average work of one or two hours * day at this 
maximum load, which corresponds with practical work. 
If steady work is to be done for an average of three to 
four hours daily, the load should be about 20 per cent. 
less; if from five to six hours, about 25 per cent. 
further reduction should be made, to determine the 


proper limit for a given plate. 
The 


meter is in practice placed in all sorts of posi 
tions. The general instructions simply provide that it 
should be kept clean and dry inside the service fusible 
cutout, and easy of access. 

The initial preparation of plates consists simply in 
thorough cleaning, covering the top and about an inch 
of the rod with a coat of asphalte varnish, amalgamat 
and drying (three coats when new), weighing 
togeing of the positive plate, and placing in the solu- 

on. 

When removed the plate is reweighed, and where 
two bottles are used their weights are compared by the 
meterman, and his record sent to the book-keeper or 
superintendent. 

he loss in milligrammes sustained by the positive 
plates is then multiplied by the meter constant, which 
gives the bill in dollars and cents. This constant is 
found as follows :— | 
Let $ equal price of one standard lamp-hour. 
C equal ampère capacity of standard lamp. 


Then current through the bottle equals 978 


As 1,224 milligrammes (of zinc) is represented by 
one ampére hour, one stan lamp is equivalent to 


978 milligrammes, at the price, 8. Hence the 
price for current which has dissolved one milligramme 


of zinc will be :— 


1257 6 equals 1284 equals constant. 


| 
— 
| 

| 
| 
| 


s&s 884 7888 


8 5 84 


on™ 583 


7" 
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Fach consumer has a meter upon his own premises, 
and his bill is made out and payment required upon 
what the meter shows. To measure the current by 
means of a meter, and to do so with sufficient exactness 
to support a bill, the payment of which was to be in- 
sisted upon, at first seemed to many of the customers 
of our various companies an impossibility, and they 

ingly resorted to various devices for the purpose 


of themselves testing the accuracy of the measurements. | 


The most noteworthy of these, for the reason that it 
affords a simple and effective check, was to keep a 
record of the hours each lamp was in use, and by multi- 


plying this number by the given rate of a 16-candle 
— per hour, to determine what the amount of the 


bill ought to be. There have been many instances 
where, in order to satisfy customers that the meters 
were reliable, we have.taken their record at the end of 
a given time, during which the customer has kept an 
account of his lamp hours, and have presented bills 
upon what the meters showed, that the customer might 
check the amount of his bill by this simple rule. 

It has been argued that the Edison chemical meter, 
in its best estate, is open to several very serious objec- 
tions :— 

1. The necessity of the expense attending the 
removal and replacement of the bottles, usually at 
montbly intervals, and the complete disconnecting and 
weighing of their plates. So far from being a detri- 


ment, this is seen to be in the light of practice a positive 


advantage. A gas meter is adjusted once for all, and 
once placed is inspected only at long intervals. or 
when strongly suspected of inaccuracy, while the Edi- 
son meter receives thorongh inspection and radical 
readjustment every month. The sources of error lie 
almost entirely within the bottle and are thus speedily 
corrected. | 

2. The necessity of employing what objectors are 
pleased to term a chemist as a meter man. In the 
early history of any art, until thé conditions of practice 


became thumb rules, the manipulator of an important 


device should be a man of intelligence and some origi- 
nality of ideas. After a time the work becomes simply 
a matter of routine, and the occasional oversight of the 
manager or other official will detect any irregularities. 
Thus it has been with this branch of our work. The 
most of our meter men are young, and receive only 
moderate pay, as the statement of cost of operation 
elsewhere given conclusively shows. Accuracy and 


caretaking in matters of detail are the prime require- 
ments. The work has been 8 simplified by 
i 


arrangements with Mr. Edison, by which electrolytic 
zinc plates (standard zinc) sulphate solution in carboys 
(or salt if preferred), distilled mercury and four simple 
reagents, for the testing of water for solation by such 


companies as prefer to prepare it themselves as a matter 


of convenience or economy, can be obtained. These 
reagents are : (1) Ammonia water. (2) Ammonia sul- 
phide. (3) Nitrate of silver, and (4) Sulph. cyanide of 
potash. A few drops or a small crystal of each, as the 
case may be, to be added to separate portions of water. 


Any meter man can thus make the four simple tests 
(once for all) which by a precipitate or by cloudy | 


colouration will show the water to be unfit for use. 

ice water and 22 this 
a simple apparatus for condensing and distilling. 

costing 625. is sometimes desirable. 


Sources of Error. 


This brings us to the consideration of the real im- 


pr of the sources of error. Nothing that man 
made is free from some of these drawbacks to 
accuracy, but when we except those mechanical imper- 
ons common to all electro-mechanical devices, it is 
surprising how few appear which play any important 
part in the result, and how far these few are neutralised. 
In order to point the application of the few facts and 
diagrams to be shown, let us refer briefly to the 
criticisms made on this much-misrepresented, but im- 
portant friend of the Edison . | 


— 


From the English Dlectrioian of December 16th 
1887 :—“ Edison calculates the total consumption of 
current b ing a known (or supposed known) 
fraction of the total current through the meter and tbe 
energy supplied is calculated on the assumption that 
the difference of potential is constant throughout the 
circuit. This assumption is, of course, only approxi- 
mately correct.” 

From the same journal December 30th, 1887 :— 

In the third edition of Sir David Salomons’s work 
on the ‘ Management of Accumulators,’ the author (on 
page 105), gives the following definition of Edison's 
meter :—‘A thing of the past, depending upon the 
deposit of some metal.’ We are unfortunately a little 
doubtful as to the immediate accuracy of the first part 
of this description, inasmuch as we are under the im- 
pression that this apparatus is still extensively em- 
pores by the Edison Company of the United States ; 

ut in the light of the statements alluded to above 
there can be but little doubt that Sir David’s descrip- 


tion will sooner or later be perfectly accurate. As to 


the ‘deposit of some metal,’ which a at present 
somewhat erratic, we suppose the ance is made up 
on the settlement of theaccount. Butif these accounts 
have any foundation, it is perfectly clear that the error 
is entirely against the company. As we recently had 
occasion to remark in our articles on the Brighton 
installation, the Edison plan, by which a fraction only 
of the current supplied is measured, can be accepted as 


little better than a makeshift at the best.“ | 


One more quotation (from the Electrical World of 
little more than a year ago, October 22nd, 1887), of 
some remarks made at one of the meetings of this 
institute. It is especially desirable to bear them in 
mind as an illustration of the idea that a little know- 
ledge and a great deal of theory on any subject are 
dangerous things in the light of actual experience :— 

There has been already a great deal of time anda 
large amount of money ‘spent on electric meters for | 
direct currents, and I do not think we have had an 
current meters of any value whatever. a | 

“The electro-chemical system in use by a very pro- 
minent company here was put out with a great deal of 
confidence with the results to be obtained from it. I 
think anyone looking at the principles involved would 
condemn it from the start. You are to.take a small 
fraction of the total current, and a very small fraction 
indeed, and pass it through an electrolytic cell, the 
character of which varies from time to time, so that the 
resistance is never fixed, and pass the bulk of the 
current around a resistance which is practically fixed. 
The change in the resistance of the metal would be but 
a small proportion of the change in the resistance of 
the electrolyte. Now in such an instance as that you 
are measuring a very small fraction of the current 
passing, and whatever error you have are multiplying 
that error by the fraction. If you are measuring 

you are multiplying your error by 1,000. Anyone who 
had much to do with electro-metallurgy knows . 
that the cells are constantly changing, that to keep the. 
deposit regular and uniform, to keep the resistance of 
the solution uniform, they must be constantly attended 
to. There is not an electroplater in the country who 
does not once in a while go in and stir up his baths. 
Such an instrument is of no real value. Wemay there- 
fore dismiss those instruments entirely from considera- 
tion I think. | 155 

If anyone will take the record of the Patent Office 
on electric meters, he will see that there has been no 
small amount of time and thought and money spent on 
that question. Practically, we are in the same position 
we were before. We had nothing except the electro- 
chemical meter, which, as 1 say, I consider entirely 
worthless.” 

The lack of information on this subject, thus illus- 
trated, will be seen more clearly by an analysis of the 
possible value of the sources of error. | 


In the hands of an inexperienced person almost any 


method or device, good and reliable in itself, may be 


| 

| 

| 
= 


of whi 
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misapplied so as to gain an uneviable reputation. An 
Edison meter cell may be so manipulated as to measure 
almost any resistance, and vary between wide limits. A 


‘few practical rules have, however, been applied, and 


the bugbear which has so disturbed the visions of those 
who have looked at the matter from a theoretical 
standpoint only has disap 


are able to reduce practically to nothing this error, and 


it therefore somes in the results only as a slightly 
emen — 


2 at the lower end of the d 
curve, and always against the company. 


The German Silver Shunt. 


The extract I have read specifies quite distinctly the 
slight error introduced by the change of resistance of 
the German silver shunt with temperature variations. 
For each 25° centigrade, or 45° Fah., this variation is 
but 1 cent. Within a range of 40° it is 0°0249 
cent. for each degree (Fah); A’ shunt having 0°01 ohm 
at 60° Fah. would be—at 2° Fah., 000984 ; and at 100° 
Fah., 001009 ohms. The maximum error which can 
ever occur is about 2°, due to a change from freezing to 
120° Fah., the maximum reached in any of the meters 


at full load. As a matter of practice meters are so 
placed as to vary not over 30° or 40° on the average, 
either from atmospheric changes or the heating of the . 


counter electromotive force. 
(To be continued.) 


WILLIS'S ELECTRIC SHIPS TELEGRAPH. 


ALTHOUGH electric ship’s telegraphs are by no means 
novelties, yet they never seem to have been practical 


successes, partly, no doubt, in consequence of faulty 


construction and partly in uence of defective 
batteries. Till within the last few years the use of elec- 
tric appliances on ships was comparatively rare, and, as 
a consequence, the amount of skill which is necessary 
to keep even the most simple apparatus in order was 


lacking, so that fault in the instruments, such as an 


empty battery cell, a loose connection, or a broken wire, 
cally meant a complete and permanent break- 

own of the whole arrangement. At the present time, 
however, when every ship of any size is fitted with the 


electric light, electric bells, &c., the engineer or some 
oft his staff (especially in the case of war ships) has 


considerable knowledge and experience of electric ap- 


_ pliances, faults of the description mentioned are easily 


traced and put right, and practically cause little, if any, 


trouble, much less a complete breakdown; this being 
the case, the use of electric ship’s telegraphs becomes per- 
fectly practicable. The advantage of an electric over 


a mechanical system is very great from the point of 
view of cost, especially in cases where numerous and 
stout iron bulkheads are fitted to the sbip, for this 
means for a mechanical telegraph a heavy expense in 
cutting holes for the in a direct line of the 


passage 
connecting rods and for the bearings of the same, and 


moreover to work the apparatus must, when the dis- 
tance between the transmitter and receiver is great, 
necessarily require the expenditure of very consider- 
able force. An electric system gets over all these 
difficulties, and it can be perfectly relied on, provided 


it is carried out on proper mechanical principles. 


The + roma (designed by Mr. J. Bonelle Willis), 

we give illustrations, is undoubtedly the 
nearest approach to perfection in an electric ship's 
telegraph that has yet been brought out, and it is a 
marvel of mechanical ingenuity. 

The chief portion of the apparatus is that for trans- 
mitting orders between the bridge and the engine 
room, and in outside appearance it much resembles 
the ordinary well-knewn mechanical telegraph. The 
arrangement consists, as will be seen by figs. 1 and 2, 
at each end of a transmitter and receiver, which are 
PT duplicates of each other, the difference 

tween the two merely consisting in the mounting 
and in the means of illuminating the dials, the latter 


In other words, We 


being 

bridge (Gg. 1) by lamps shining through opal glass on 
which the indications are painted, and in the case of 
the instrument in the engine room (fig. 2) by the light 
falling direct on the dial. | 


The transmittin part of each consists of a handle 
.movable around a horizontal axis. . 
This handle is intended to be placed in positions 


corresponding to the signals to be transmitted, such as 
“ stop,” “slow,” “half speed,” and full speed,” both 
ahead and astern. 

Upon the handle lever at a short distance from the 


axis a spring drum is carried; two chains pass around 
the dram and are led from it over guide pulleys and 


attached to a contact-making arm. This arm is also 


movable around the central stud or axis, and it carries 
a a spring contact-piece, which bears against a stationary 
arc divided into a series of contact strips each separated 


by a small air space. Around the central boss of this 
contact arm gear-teeth are provided ; these with 
a pinion, which through other toothed drives a 
fly. This fly restrains the movement of the contact 
arm and compels it to travel slowly; for the fly has to 
make many revolutions, whilst the arm moves a com- 


‘paratively small distance. The chains which connect 


the contact arm with the dram upon the handle are 


directed by guide pulleys, so that the chains approach 
the contact arm from opposite sides. When the handle 


is moved to the one side the chain passing to the other 
side of the arm is strained, and but for the rotation of 
the spring drum the handle could not be moved. On 
the other hand, the chain on the side towards which 
the lever is moved is slackened, and would fall loose 
but that one of the pulleys over which it passes is 
movable and controlled by a light spring, so that this 
guide pulley moves and takes up what would other- 
wise be the slack of the chain. Thus, however rapial 

the handle may be moved from one position to another in 
order to transmit a fresh order to the engine room, the 
contact arm will follow only at its leisure, and at such 
a speed that the receiving instrument can act with 


— 


effected in the case of the instrument on the 
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. In addition to the parts already described, 
the transmitter also contains the following :— 

The handle is provided with a locking bolt, which is 
lifted and rel when the handle is gripped, and 
which when the handle has been moved to a proper 

tion for giving a signal, drops into a hole in the 
. handle is released. This 
bolt locks the handle so that it cannot be moved, acci- 


dentally or otherwise except when it is gripped with the 
hand. 


Fixed to the contact arm there is a disc, and in the 
phery of the disc is a notch. When the apparatus 

at rest the end of a small lever mounted on the 
handle drops into the notch. When the handle 
is moved to one side or the other to give a signal, 
the lever after being removed from the notch in 
the disc connected with the contact arm is carried 
with the handle away from the notch, so that 
its spring contact is continued after the handle is 
released, and until the comparatively slow movement 
of the contact arm brings it and the notched disc to 
such a position that the end of the lever can enter the 
notch, which a spring causes it to do immediately, and 
the circuit through the apparatus is then open. The 
circuit, so far as it is contained in the transmitting in- 


strument, is traced from the line wire to the conduct- 


ing contact strip on which the contact arm bears, 
through the contact arm and other parts to the contact 


spring of the lever on the handle, and so to the insulated 


metal arc on which this contact spring bears, and again 
to line. When the contact arm travels, it moves 
from one conducting strip to the next until it 
comes to a stop on one of these conducting stri 
and the lever on the handle enters the retaining oo 
the circuit is then opened, and remains so until the 
handle of the signalling apparatus is again gripped and 
| to a new position. 
The receiving portion of the instrument is provided 
With three electro-magnets, set around a central axis at 
an angular distance of 120° the one from the other. 


prevent 


Each eleotro- magnet is provided with an armature 
movable around a stud or fulcrum at one end, and at 
the other connected by a rod with a pin set eccentri- 
cally upon a disc carried by the central axis. 


Each armature when it is attracted thrusts the axis 


round a third of a revolution, and the magnets operat- 
ing in due order, the rotation is maintained as long 
as may be necessary. The action, in fact, is very 
similar to that of a 3-cylinder steam engine. This axis 
is geared by means of a pinion upon it with a toothed 
wheel upon another axis, and this axis carries an index 
which points on a dial to the signals as they are 
receiv The index moves one space, or the interval 
between one signal and the next, as each electro-magnet 
attracts its armature, and so one, two, or three steps can 
be made. For the fourth step, when this is required, 


the first magnet operates a second time in due sequence 


after the third magnet, and so by the magnets o 


perating 
in regular rotation any desired number of steps, and in 
either direction, may be obtained. The transmitting 
instrament, it will be understood, is provided with a 
7 contact strip corresponding to each signal. 

e main battery for working the a is situate 
in any convenient position, and its circuit passes 
through one or other of the propelling magnets, 
through the corresponding contact piece in the 
transmitter, through the contact arm of this instru- 
ment, and so to the arc, with which the — 
closes contact. This arc is permanently : 
with the other pole of the main battery. 


9 
7 


* 


©. 
Fie. 


Fig. 3 shows a front elevation of the transmitting 
apparatus. A is a fixed central stud or axis, to which is 
fixed the handle lever; o is a drum containing a coiled 


steel spring; it is mounted upon a stud fixed into the 


handle lever. D, D, are fusee chains fixed to the peri- 
phery of the drum, C, and passing from it to the con- 
tact-making arm, I. to a stud, N, upon which they are 
attached. The chains are directed by guide pulleys, 
F, N, so that the chains are brought to the contact arm 
from opposite sides. The guide pulle 
mounted on studs fixed into the handle lever, but the 
axes of the guide pulleys, VI, Fi, are carried by levers, 
d, d, which are movable upon the handle lever, B, and 
a coiled spring, di, connecting the shorter ends of the 
levers, d, tends to separate the pulleys, N, F', and so to 
the chains from becoming slack. F is a spring 
contact piece at the extremity of the contact arm, I; 
it bears constantly upon an arc, H, and this arc is made 
up of insulated conducting strips each separated 
by a small air space; there will be one 
ducting strip for each signal which the instru- 
ment is arranged to The 


5, Y, are 
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strips are of brass, and they are connected with 
insulated wires from the transmitter to the 
receiver at a distance. There are three such wires 
in connection with these insulated strips, and 
whatever be the number of strips employed, the 
first, fourth, and the seventh strip will be connected 
with one wire, the second, fifth, and eighth with 
another wire, and the third, sixth, and the ninth with 
a third wire. Any greater or less number of conduct- 
ing strips will be connected in a similar manner. 

An arc of teeth carried by the contact arm, E, gears 
with a pinion, and on the same axis with the pinion 
there is a toothed wheel which drives a pinion carrying 
upon its axes a fly, so that whenever the contact arm, 
E, moves, the fly revolves, and, as before a the 
resistance of this fly regulates the speed of the move- 
ment of the arm. 

A notched arc, , is provided upon the contact 
making arm, , and a pawl lever, T, upon the parts which 
are fixed to the lever handle. The pawl lever drops 
into the notch when the lever handle and the contact 


arm come together, and it thus aids in bringing the 


contact arm to rest in the proper position. 
In the receiver, which is shown by fig. 4, N, N, 


72 
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4. 


N, are three electromagnets, 

a separate line wire (1, 2, 3) passing from the 
e receiver, and all connected to 
the same return wire (3). 0, 0, O are the 
armatures of these electromagnets ; they are pivotted 
at O!, and their other or free ends have connecting 
rods, P, P, P, jointed to them. These connecting 
rods all embrace the same pin, Q!, set eccentrically on 


Fie. 5. 


the central axis, d. This axis, q, has a pinion upon 
it, and it drives another axis which carries a finger 
pointing upon a dial to words corresponding to the 
signals sent by the transmitter. 

Fig. 5 shows a form of gearing employed for tele- 
graphing the positiun of the rudder. The toothed arc 


is connected to the rudder, and gears into a transmitter 


somewhat similar in principle to that of the bridge 
telegraph ; it is, however, so arranged that the con- 


each connected with 


— 


tacts made are only momentary, no matter how slow 
the rudder may move or what position it may stop at ; 
thus the running down of the battery from continued 
action is vented. The receiving portion of the in- 
strument (fig. 6) is similar to that of the bridge tele. 
graph, except that the dials are divided up into 

instead of orders. 


It will be observed that two dials are ar placed 
near the steering wheel. On one dial the orders 
(number of degrees) are received from the bridge, and 
on the second dial the steersman who moves the steer- 
ing wheel accordingly sees when he has moved the 
rudder through the corresponding required angle. 

Messrs. Elliott Brothers, of St. Martin's Lane, are the 
sole manufacturers of the apparatus. | 


A DESIGN FOR A STANDARD OF ELEC- 
TRICAL RESISTANCE. 


By J. A. FLEMING, M.A., D.Sc., Professor of Electrical 
Technology in University College, London. 


IN designing a standard of electrical resistance the two 


points to which attention is directed are the choice of 
the material in which the standard is embodied, and 
the form or disposition of the instrument. 

Experience is yet far from complete as to the entire 
permanence of wires of alloys over prolonged periods 
of time when employed as standards of electrical 
resistance ; but having regard to the inconveniences 
which attend the use of mercury in standards intended 
to be conveyed about, evidence, as far as we have it, 
points to the tolerable permanence of the platinum 
silver alloy (66 p.c. of silver + 32 p.c. of platinum) 
when drawn into wire, for use as the material substance 
of which the actual standard is made. : 

A definite length and gauge of standard wire 
then to be so arranged that, whilst kept at a constant 


temperature, currents can be passed through it and the 


resistance between certain points ascertained. 

The form which has hitherto been chiefly manu- 
factured, and which is in most general use. is the form 
of standard which was designed by the Committee of 
the British Association on the original introduction of 


— 


* Abstract of paper read before the Physical Society on Novem- 
ber 10th, 1888. | 
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the B. A. unit. In this form of standard the actual coil 
is wound on a. bobbin consisting of a tube of thin 
brass having ebonite cheeks. Attached to these cheeks 
are the two long bent copper rods which serve as 
the electrodes, held in position by a distance piece 
of ebonite. In order that the coil may be immersed in 
a mediam of known temperature it is further enclosed 
in a thin shell of brass consisting of a double tube, 
and the whole shell filled up with 
ozokerit. 
nite on the top of the shell. 

Experience gained by a rather extensive use of 
standards of resistance of this form has indicated to 
the writer that this design can be, with some advantage, 
modified. The disadvantages of the present B.A. form 
of standard are as follows :—When in use the standards 
must be placed in water of a known temperature or in 
melting snow or ice. After a sufficiently prolonged 
time the temperature of this water can be taken, and 
the temperature of the water will be the temperature of 
tho wire of the standard, assuming that equilibrium of 

tom has been attained. If a current is now 
passed through the coil in order to take a measurement 
of its-electrical resistance, the temperature of the wire 
is raised, and its resistance is altered. 

Other things being equal, the best design of coil is 
that in which this electrically developed heat is got rid 
of by diffusion as quickly as possible. The embedding 
of a coil in a large mass of badly-conducting material 
like paraffin or ozokerit is, from this point of view, a 

disadvantage. 

Sufficient electrical insulation has to be provided ; 
but this should be achieved without the use of more 
enveloping insulation than necessary. | 
The two chief objections to the B.A. form of standard 
are, however, these :— | 

1. It cannot be place: in water with the shell wholly 
under water or under ice without ghort-circuiting the 
electrodes, and, when used as intended, whilst the 
narrow or bottom portion of the coil is in the water, 
the upper and more massive portion is in the air, and 
therefore may be at a different temperature to the 
bottom portion. Hence arises a doubt as to the actual 
temperature of the coil of wire. It has to be borne in 


mind that the limitation of accuracy in such com- 
ns of standards of resistance is determined by the 


culty of ascertaining temperature, and not in the 
mere measurement of resistance. Uncertainty as to 
the actual temperature of the wire to the extent of one 


or two-tenths of a degree Centigrade renders nugatory 


elaborate arrangements for very accurate measurement 
of resistance. 
2. The standards, as at present constructed, are liable 
to another defect. If the standard is. being used in 
melting ice or snow, and therefore cooled to 0° Cent., de- 
position of dew will take place upon the upper surface, 
whether it is the ebonite lid or paraffin-wax surface, 
through which the copper rod electrodes protrude. The 
copper rods are originally lacquered or varnished, but 
when the lacquer wears off, any film of moisture so 
deposited will short-circuit the electrodes and reduce 
the observed resistance. In comparing standards in 
melting ice, either then the whole shell must be as far 
as possible placed under the melting ice, in which case 
stirring the liquid may splash water on to the surface 
of the paraffin, or else the shell has to be only partly 
immersed, in which case ambiguity exists as to the 
actual temperature of the coil of wire. 

These and some other difficulties, such as that of 
keeping a rather deep vessel of melting ice at a con- 
stant temperature, have impressed on the writer the 
necessity for modifying the form of the standard, and 
one form which has proved itself to be very satisfactory 
in use is as follows :—The case or shell which contains 
the coil is in the form of a ring (see fig. 1). This ring 
consists of a pair of square sectioned circular troughs 
provided with flanges which can be screwed together 
80 as to form a square sectioned, hollow, circular ring. 

From this ring proceed upwards two brass tubes 
about 5 or 6 inches in length. Down these brass tubes 

pass the copper electrodes or rods, and these rods are 


fin wax or 
Some makers then place a thin lid of ebo- 


insulated from the tubes at the top and bottom by 
ebonite insulators. The insulator at the bottom of the 
tube, where it enters the ring, is a simple collar, that 
at the top has the form of a funnel corrugated on its 
outer surface. The use of this funnel will be referred 
to presently. The actual resistance coil is a length of 

platinum silver wire three-fold silk covered. The silk- 
covered wire is first baked above 100° C. to dry it 
completely, and then immersed in melted ozokerit or . 


L. 


The so insulated wire is cut about the Lu gr length 
and laid double or folded once upon itself and then 
rolled up on a wooden mandril so as to form a circular 
coil of diameter suitable to drop into the hollow of the 
brass . The wire being wound double, its coeffi- 
cient of self-induction is rendered very small. This 
coil of wire is then wrapped over with white silk and 
again dipped in melted ozokerit. The ends of the wire 
are next soldered into nicks in the ends of the copper 
rods, they having been 3 pushed a little way 
through the brass tubes for the purpose, and afterwards 
drawn back into proper positions. The coil is then 
packed into the circular groove, and, after adjusting 
the resistance to the proper value, the bottom half of | 
the ring is placed over it. A thin washer of India- 
rubber is inserted between the flanges, and the whole 
screwed tightly together. The resistance coil is thus 
enclosed in a thin ring of metal, and can be placed 
wholly below the surface of water or ice. In order to 
test the tightness of the joints, a little test pipe is pro- 
vided on the upper surface of the ring. By placing 
the ring coil below water and blowing into the test 
pipe, the good fitting of the joints can be assured.. The 
aperture of this test pipe is afterwards closed by solder 
or a screw (see fig. 2). | 
Apart from the insulation of the coil itself it will be 
apparent that the insulation is limited by the amount 


of insulation resistance secured at the ebonite insu- 


lators at the top end of the brass tubes. Any leakage 


from the copper rod over these insulators to the brass 


tube destroys to that extent the insulation of the coil. 
The object of making these external insulators funnel 
shaped is to prevent surface creeping, due to condensa- 
tion of moisture on them, by placing paraffin oil or 
insulating liquid in the n cavity. When 
this is done, even if dew should collect on the outer 
surface of the funnels the inner surface is kept dry by 
the paraffin oil placed in them, the action being the 
same as that in the well-known Johnson and Phillips 
fluid insulator. 

The ring coils when in use are placed in rather 
shallow zinc troughs, which can be filled with water, 
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and which are closed with a wooden lid. When so 
laced the whole of the actual coil or resistance part is 
own beneath the liquid at one level, where the tem- 
perature can be accurately ascertained. The insulators 
and point of emergence of the electrodes are away up 
above the level of the water, and well protected from 
any action which might permit of leakage over them. 
The large ruetallic mass of the ring assists in bri 
the resistance coi] quickly back to the temperature o 
the surrounding water, and the coil therefore “tests 
quickly.” In all other respects these standards of re- 
sistance are as compact and portable, and not more 
expensive to construct than the old form of B. A. 
standard, whilst obviating the difficulties which pre- 
sent themselves in the use of the old form in very 
accurate comparisons of resistance. 


inside the same ring, each coil having its separate pair 
of electrodes. A useful coil of this form can be made 


up containing 1, 10, and 100 ohms, so that comparisons 

_can be quickly made at the same temperature with 

these three multiples of the same unit of resistance. 
The adjustment of the coils to a certain value pre 


sents no great difficulties: The wire is in the 


sistance nearly adjusted : when the two ends of the 


coil have been soldered to the lower ends of the copper 
rods, the resistance is again taken from the ends of the 


insulating material the coil is completed. In the con- 
‘struction of standards it is obvious that it is not so 
important that the resistance should have an exact 
integer value at any temperature as that its value at 
some temperature and its coefficient of variation of 
temperature should be exactly known. 


_ Tel Communication in Greece.—It appears 
from pe 


report issued by the director of the telegraph | 


department in Athens that the telegraph system is 
being steadily developed in Greece, though, of course, 
not 80 rapidly as in many other countries. During the 
— 1 there were sent 337, 339 messages to the 
terior, and 47,940 to foreign countries, but in 1887 
the figures had risen to 439,619 and 63,417 respectively, 
which showed an increase of about 25 per cent. in the 
five years. It is stated that the returns for 1888 will 
show a still further development. | 


NOTES. 
Dublin and the Electric Light.—At a special meet. 


ing of the Dublin Corporation on Monday, Mr. J. L. 


Robinson moved : “ That all necessary steps be taken to 


obtain a licence to authorise the Corporation to supply © 
within the area of the 


electricity for private purposes 
Ctty of Dublin.” A resolution was passed some time 
ago authorising an application for a provisional order, 
the gas company having served the Corporation with 
notice that it was about to take such a step itself ; the 


gas company, however, had not lodged the rot $ 


plans by the proper day, and the Council had deci 
to abandon the provisional order and move for a licence, 
which would much less expensive. The Town 
Clerk of Waterford, it was incidentally mentioned, had 
stated that in that city they had been using electric 
light and oil instead of gas and had found the result 
to be far more satisfactory and much cheaper. The 
motion was carried by a majority of 37 tol. . | 


Ball Room Lighting.—An invitation ball was given 
at Stowmarket last week and was a great success, due 
in part to the electric light, fitted up for the occasion 
by Mr. Napier Prentice. Four lamps of 300 candle- 
power each, and one lamp of 500 candle-power, gave 
a pleasant and even light, ‘showing off the decorations 
to great advantage. The inconvenience generally 
caused on such occasions by the heat of the gas was, 
of course, entirely avoided, the ballroom remaining 


cool and pleasant throughout the night, so much so 
was kept up with vigour until after 


that dancing 


5 am. The portable engine used for driving the 


dynamo was kindly lent by Messrs. Woods & Co., ot 


Stowmarket. 


Liv and the Electric Light.—The Watch Com- 
mittee has resolved, after considering a report of the 
city engineer on an application of the Liverpool Elec- 
tric Supply Company for the consent of the Corporation 


to their applying for a provisional order, that the Town | 


Clerk reply that, having regard to the short time which 


has elapsed since the grant of the licence, the com- 


mittee has not had sufficient opportunity of observing 


the working of the system to enable it to adequately 


consider the application, and therefore cannot recom- 
mend the Council, as the local authority under the 
Electric Lighting Acts, 1882 and 1888, to consent to 
the company making an application for a provisional 


order. e Health Committee has approved of a report 
of the city engineer on plans submitted by the above 
company showing the positions in which it is proposed 


to lay mains in the streets. 


Electric Light in Halifax—The Schmidt-Dougles 


Company has recently lit a portion of the works of 
Messrs. John Carter & Co., worsted coating manu- 
facturers, New Bond Street, Halifax. A series dynamo, 
worked from the shafting, supplies six arc lights, and 


the special advantage of the system adopted is that each 


lamp can be used separately at will. 

Electric Lighting in London.—At the last meeting 
of the Metropolitan Board of Works, the Parliamentary 
Committee reported that they had considered the elec- 
tric lighting provisional orders, and under the provi- 
sions of the Acts 1882 and 1888 the Board was bound 
to send in its objections to the Board of Trade on or 
before that day week. They recommended that the 
solicitor be instructed to communicate with the Board 


of Trade, and requested further time to submit any 


necessary observations. The report was ado 

The vestries of St. Martin’s-in-the-Fields and St. 
George the Martyr have resolved to dissent from the 
applications of the House-to-House and London Elec- 
tric Supply Companies for provisional orders. 


Hove and the Electric Ligh 
missioners have decided to withhold their consent to 
the provisional order for electric lighting applied for 
by the Brighton and Hove Electric Light Company. | 
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electrodes. This resistance should be a little greater | 
| than the final value required. The middle point of 

the wire or extreme loop is now stripped of its silk 

and the loop twisted up with the pliers, the resistance 

being carefully taken at intervals. When just a very 

little in excess of the value required the twisted coil is 

touched -vith solder, and having been bound over with 


2 


54,165. It is stated that 


es 


1, 1889. 


Kensington Electric we understand that 
at the meeting of the Vestry of St. Mary Abbott's, Ken- 
sington, on Wednesday, the report of the special com- 


mittee appointed to consider matters relating to elec- 


tric lighting was brought up and passed. The effect of 
this is to allot a portion of the parish to each of the 
following six compani 
of Kensington Road is divided between the London 


Electric Supply Corporation, the 32 Electric | 
Supply Company, and the Notting H 


Company ; and the area of the parish south of the 
Kensington Road is divided between the Kensington 
and Knightabridge Electric Lighting Company, the 
Chelsea Electricity — Company, and the House- to- 


House Electric Supply Company. 
Telephone Statistics in Kent.—During the last nine 


months of last year the number of telephone messages 


transmitted between Dover and Folkestone over the 
South of England Telephone Company’s wire was 


consequence of the great 
increase in the number of weekly calls another wire 


will have to be run between the two towns before the . 


commencement of the summer. The returns for each 


month are as follow :—April, 5,297 calls; May, 5,901; . 


June, 4,475 ; July, 4,963; August, 7,428; September, 
5,655 ; October, 7,092 ; November, 7,801 ; December, 
the latter month the office was closed 


several days for the Christmas holidays. 


Telephonic I —A correspondent suggests, as 


“an appropriate and convenient name for a telephonic 


conversation,“ the word Telecon.” 


The institution of Electrical Engineers,—A Pro- 
vincial Member” writes : “Surely, the Council of the 
above Institution has committed a blunder by pro- 
hibiting the Press reporting papers, &c. I am afraid 
this must have a serious effect upon the membership. 
We in the | ts have always been heavily handi- 
capped, and now we shall know nothing of the Insti- 
tute’s until months after. Surely the fact 
of our being debarred from the use of the library, 
unless we visit it (a benefit which is also given 
to the general public), might have caused the Council to 
consider carefully before applying the clôture to the 
Press. We cannot deny there has been a vast amount 
of gratuitous advertising done at our meetings, but it is 
well known that the greatest sinners in this respect 


have at one time or other been members of Council. 


Why should there be any difficulty in so ng 
matters that our worthy secretary could, with a few 
strokes of the pen, make short work of such advertise- 
ments?” [We would remind our correspondent that 


” the secretary does not edit the sent in for 
reading.— EDS. ELEO. REV. ] À 


Electrolytic Inner Cells.—One of our contem 

from the New York Electrical World, describes 
a new form of battery devised by Mesars. Roberts and 
Brevoort, the porous partition separating the two liquids 
having electrolytic properties, Thus if the battery be 
on open or closed circuit, the liquid, as such, on one 


. tide of the diaphragm, would not intermingle with 


that on the other side, or only to a limited extent. In 
a recent form of cell, the inventors impregnate the 


porous partition with gelatinous silicate of soda. It 


may not be pu known that an invention which 
appears to precisely similar to the above, was 
patented here on the 20th July, 1887, by Messrs. Mayer 
and Liepmann, and we believe that steps have been 


taken to oppose the granting of an English patent to 
Messrs, Roberts and Brevoort. It is possible that we 


may be in a position to give further information on 


this subject in a future issue. 
Electric Launch for the Sultan.—A launch with a 


_ Swan’s-neck prow, to be driven by electricity, is being 


built at Richmond for the Sultan. It is to be delivered 


% Constantinople in April. 


es. The area of the parish north 
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Gilbert's Shackle Ball.—In the ne of 15th ult., 
we observe some criticism on this invention by Mr: A. 
R. Bennett, to the effect that the insulator is useless in 
wet, and not wanted in 
rather a bold and ed assertion, because small 
asthe break is between the wire loops, there must, 
unquestionably, be additional insulation, and, in our 
opinion, to no small degree. . 


Lithanode.—The consulting electrician to the Mining 
and General 4 pany, Limited, Mr. D. 
G. Fitsgerald, has ed to us samples of “ Lith- 
anode.” Hitherto, by the policy of other companies, 
who previously owned the patents, lithanode has been 
most jealously guarded from the public and no 


samples have been issued for sx perimental p to 


the public. The directors, however, have decided to 
— ne who mind — 
able of app r the same, en ng a stam 

addressed label "She do tn tre saleable 
cutting up into smaller ones by the aid of a freteaw 
and one ounce of material will give one 1 
current, and if combined with sine as the cathode, 
2°375 volts, or with spongy lead, 2 volts; in ordinary 
dilute sulphuric acid sp. gr., 1°170. A small sample 
making connection, but 

clamps with platinum foil will answer, 


also carbon blocks pr rods bound upon the plate. 


Trinidad- 
„ Punta Rassa-Key West 


Jamaica-Colon coe 22nd Dec. 1888 ceo ® 
„ St.Vincent-Barbadoes 19th Jan.,1869 . . 26th Jan., 1889. 


New Electrical Periodieal.— We have received the 
first number of the Anales de la Electridad, a technical 
fortnightly, dating from Barcelona, the Spanish com- 
mercial y The modestly written programme 
which Dr. Suarey Saavedra lays his readers com- 


mands our esteem. While wishing our new contempo- 


rary success, we cannot but fear that the venture is in 
advance of the immediate requirements of Spain and 
the Hispano-American States. The style of journal 
best suited to the case would appear to us to be a pub- 
lication somewhat similar to our lately born colleague, 
Industries, in which the extent of field comprised 
assures a regular supply of in matter, even 


teresting 
when strictly electrical subjects fail. Spain already 


possesses the Revista de a semi-official 
periodical, and, at least, one other electrical journal, 
which we think meet the demands of Spanish 
specialists. Any further information these readers 
a ee Se easily be culled from the French 
technical press, of whose language every scientific 
Spaniard a considerable knowledge. We 
would therefore recommend Dr. Suarey Saavedra to 
modify his me, and to model his journalistic 
matter after the style of Indusiries. Whether he takes 
our advice or not, we cordially wish him that success 
which we always desire for those whose publications 
disseminate electrical knowledge. 


Soirée.—On Friday, the 25th ult., the Manchester 
staff of the Lancashire and Cheshire Telephonic Ex- 
change Company held their fifth annual soirée at the 
Manchester Athenæum. There was a large attendance 
of officials and friends and a most enjoyable evening 
was passed. As in each previous year, Mr. Joseph 
Poole (chief electrician to the company) made an able 
and popular M. C.,“ and his efforts were well supported 
by the stewards—Mesers. R. F. Beer, T. J. Clark, 
W. G. Heys, A. Hodgkinson and E. Whitworth. : 


weather. We think this . 
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Taunton Electric Lighting.—The following facts 
with regard to the lighting at Taunton may be of in- 
terest. This was the first central station in England on 
the Thomson-Houston system, and the plant was in- 
stalled by Laing, Wharton and Down, to the order of 
Mr. Massingham, who believed that a profit could be 


made by supplying the electric light to his fellow : 
citizens. 


At he could get no support at all, and 
had to find the money himself; besides this, when 
May Ist, 1886, with a capacity 
of arc lamps, not one was being paid for. By 
September, however, all the lamps were taken up 
on a paying basis, and, a town contract being shortly 
after awarded, the whole plant was duplicated, making 
a capacity of 60 arcs. Incandescents were also added, 
and by the beginning of the next year it was 
recognised by the Taunton people that the central 
assured a ** was bought 
u a company, form or the purpose. 
The plant was further developed to cope with the 
growing demand, and the business was so yg pr 
that at the end of the first year’s working it was 
possible to pay a 5 per cent. dividend. The station has 
now reached the end of its second year of existence, 
and the plant consists of four 30-light arc machines and 
two incandescent machines, with accumulators, the 
station being loaded up to its utmost capacity. The 
_ directors’ report, just out, proposes a dividend of 6 per 
cent. free of income tax. The demand for the lights is 
still increasing, and it is under consideration to build a 
large new central station with ample room to extend 
hereafter, the plant being immediately largely in- 


After Dinner —The post prandial orators 
at the inauguration banquet of the Kensington Central 
Station were very eloquent, but their speeches, like 
the sweet prattle of. young lovers, were full of soft 
‘nothings. How everybody must long for the time 
when we shall be told a straight-forward history of 
deeds successfully accomplished and of mighty under- 
takings firmly established. 


Electric Traction. Coming.—We hope that some of 
our enterprising firms are tendering for the equip- 
ment and working of the Morecambe Tram ware 
pany by electricity. Surely this would be a good 
‘opening for the Elieson Electric Company, whose 
locomotives are, unfortunately, at the present moment 
taking an enforced rest? At all events, there is 
more good to be accomplished by throwing some 
energy into a matter like this than by splitting up 
the board of directors into opposing factions. The ex- 
perience gained by this company on the Manor Park 
line should be sufficiently valuable to render it a for- 
midable opponent in the competition for the More- 
cambe contract, and now is the time to be up and 
doing, instead of wasting time and money in useless 
recriminations concerning the past. ku 


Electric Traction on the Underground. — The 


directors of the Metropolitan Railway express regret in 
their report just issued that the Electric on Com- 


y has not been able to complete its arrangements 


or the experimental working by an electric locomotive 
on a section of the railway. Lord Bury, the chairman 
of the Electric Traction Company, writes to state that 
the difficulties, which principally concerned the work- 
ing of the vacuum brake without the use of 
though intractable for a considerable time, have now 
been overcome. The whole matter is in active progress, 
and has made considerable advance since the last 
report. The Electric Traction Company wish it to be 


explained that an erroneous belief appears to be enter- . 


tained that they propose to suggest traction by means 
of accumulators for ultimate use on the Metropolitan 
line. This is not the case. The use of accumulators is 
for a temporary service only, and is rendered n 
by circumstances connected with the traffic, which will 
disappear when electric traction is adopted on the 
underground railway.” 


we 


present year, and 


of that of an air brake equipment. 


The Schanschieft Battery.—We read in the Soug 
Australian Register that “the Schanschieff electric 
light” was placed in the saloon carriage for His 
Excellency Sir William Robinson on a recent trip to 
Melbourne, and was a complete success. The light wag 
steady and good throughout the whole night and proved 


in every way satisfactory. 


Death of the Austrian Crown Prince.—The death of 
the Austrian Crown Prince Rudolph deprives the scien. 
tific world of one of its most ardent admirers and sup. 

rters. Many of our readers will recoliect the Vienna 

lectrical Exhibition of 1883, which was y sup- 
ported by His Imperial Highness, who took the deepest 
interest in its success. He was not only a frequent 
visitor, but he took infinite pains in informing himself 
of every detail in connection with electrical progress, 

e was thoroughly popular with all classes of his sub. 
jects, and a strong feeling of friendship and mutual 
regard existed between him and the Prince of Wales 
Says the Daily Telegraph :—“ They thoroughly ander. 


stood and appreciated each other, and, had both of them 


lived, there can be no doubt that their friendship would 
have had a marked influence on the intercourse of 
England and Austria. The Prince of Wales was 
touched at all the delicate attentions shown him by the 
Crown Prince during his last visit to Vienna, and 
nt the whole time together.” During the Electrical 
xhibition, the Crown Prince took trips on the Danube 
in the electric launch, with which his countryman, Mr, 
Reckenzaun, was connected. We deeply regret the 
loss which the scientific world has sustained 
through the death of this excellent man and prince. — 


Bell's Asbestos Company, Limited.—A very me 


cessfal first ordinary general meeting of this company 


was held at Cannon Street Hotel, on Wednesday. Mr. 


John Bell was able to announce highly 

returns upon every head, and to * the distribu- 
tion of a dividend of 224 per cent. He even gave pro- 
mise of a still larger profit upon the transactions of the 
e the extraordinary statement, as 
showing the widespread nature of the dealings of the 
company, that they could hear with calmness of the 
failure of a thousand of their customers. Their 
revenue was made up of trifling sums, paid by many 
thousands of people. : 


The Electro-Harmonic The concert of last 
Friday proved to be one of the most successful yet 
2 by this society, and nothing could more forcibly 
ring to mind the benefits of such meetings than the 
remark which Mr. Parsoné, so well-known abroad in 
connection with the India-Rubber and Gutta-Perchs 
Company, and with cable matters generally, made to 
one of us on the evening in question. Here,” said 
Mr. Parsoné, “I have found in a short time ms, 
uaintances that I have not seen for years, and if 


had tried to seek them out individually it would have 


taken days.” It is very pleasant for electrical men, 
wbose work is no sinecure in these days of pioneering, 
to be able, once in a while, to throw dull care to the 
winds, and spend several hours in social intercourse and 
pure enjoyment, and we were pleased to notice among 
the large gathering sev well-known country 
members. Prof. George Forbes made an ad 
chairman, his pleasant and sonorous voice being clearly 
heard in every part of the room. | 


An Electric Brake.—The Widdifield and Bowma 
electric car brake was subjected to a series of tests on 
January 10th, a train of 15 freight cars being used fer 
the trial, which took place upon the Lehigh Valley rail- 
road, between Metuchen and Easton. In all the trials, 
which included emergency and service stops, cutting 
off portions of the train, &c., the mechanism worked 
perfectly. Its cost was stated to be but a small 
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light of a quid pro quo for the electrically refined sugar 
business, to which we were indebted to American 
smartness. This information, however, appears too 


good to be true, although the gentleman in question 


is suid to be living in clover not a hundred miles away 
from Gray's Inn Road. 


. Transmitting Power by Alternating Currents.—We 
are indebted to Mr. A. du Bois Reymond for pre- 
paring and sending to us an lish version of the 
which he read before the Electrotechnical 
— of Berlin in December last. We greatly appre- 
ciate this gentleman’s courtesy, and we feel sure our 
readers will find much in the article to interest them. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Maxim-Weston Electric 
agreement, dated 21st inst., provides for the transfer of 
the business and goodwill of the old company to the 
new company in consideration of the issue to the 
liquidators of the old company of 312,000 shares in 
the new company, with 2s. per share credited as paid 
up. Registered office, 2, Metal Exchange Buildings. 


Equitable Telephone Association, Limited.—At an 


extraordinary meeting of the shareholders in this com- 
pany, held at 75, Queen Victoria Street, on the 19th inst., 
it was resolved to wind up voluntarily, and to appoint 
Mr. Charles Lee Nichols, of 1, Queen Victoria Street, 
chartered accountant, as liquidator at a fee of 50 guineas, 
it having being proved that the company, by reason of 
its liabilities, cannot continue its business. The last 
return of the company was filed on the 16th April last, 


and this document stated the nominal . capital to be 
. £6,000 in £5 shares, the whole being taken up. £3,000 


was considered as paid upon 600 shares, and £2,990 on 
a further 600, the unpaid capital being £10. 


Board of Trade (Railway Department) has, by a letter 
dated 23rd inst., signified its approval of the name of 
this company being changed to the “Brighton and 
Hove Electric Light Company, Limited,” and on the 
24th inst. the alteration was made upon the Register of 
Joint Stock Companies. | 


W. T. Henley’s Electric Light and Power Company, 
Limited.—The annual return of this company, — up 
to the 1lth inst., was filed on the 19th inst. The 
nominal capital is £100,000 in £1 shares. 6,918 shares 
have been taken up, and the full amount has been 
called thereon. The calls paid amount to £6,911, and 
unpaid to £7. £41 10s. 11d. has been paid in respect 
of 101 shares forfeited. 

Society of Telegraph-Engineers and Electricians.— 
At a special general meeting of the members of this 
society, held at 4, The Sanctuary, Westminster, on the 

alt., and at a subsequent meeting held at the 
Institution of Civil Engineers, 25, Great George Street, 
on the 10th inst., the following special resolutions were 
duly passed and confirmed, and were registered 22nd 
January, viz. :—“That the ulations of The Society 
of Telegraph-Engineers and Electricians, as contained 
in their memorandum and articles of association” be 
altered by substituting the name “The Institution of 
Electrical Engineers,” for “ The Society of Telegraph- 
Engineers and Electricians,” and also by substituting 


© word “ Institution for the word “ Society when- 


ever the same respectively occur in the regulations. 


Limited.—An. 


Brighton Electric Light Company, Limited.— The 


The Edison Chemica! Meter — That of Mr. LEGAL. 
* Jenke’s w we pu wee nteresting | — 

as ved value of the criticisms of some of our à In re 

- in this case terminated on Friday morning fast when 
The Water Primary Battery.—lt is said that Mons. but * thom * 

20,000 third this being in hard of public time that such 

the sum o 000, one- 0 8 ng waste of pu such cases as | 


taken 
as usual, — 
ted to £3 0,106, 1,265 in the orreeponding ‘ding 
amoun 1 as 
half-year of 1887, showing an increase of £18,839. The 
item of increase was from their holding of shares in the Eastern 
and South African Telegraph Company, the dividend on which 
was at the rate of 12 per cent. per annum as 8 per cent. 
per annum in the corresponding of 1887, showing an in- 
crease of £7,800. The return for the half-year from their invest- 
£1,393, and their direct 8 had an addi 
£307. Interest gave them an extra £600, transfer fees £13, and 
the chiefly Sonth African and South American, 
£10,531 ey But they 
had ceased to to their revenue accounts the dividend on 
the Direct Company’s debentures, which were now con- 
sidered as an investment for the reserve fund, so that they must 
‘ deduct £1,805, leaving the total increase at £18,839. The total 
£79,986, or an increase of £3,306. The details of increase and 
decrease were as expenses in London, £7,846, 
inst £8,012, or a decrease of £167 ; working at stations, 
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CITY NOTES, REPORTS, MEETINGS, &c. 
Eastern Telegraph Company, Limited. 
Tue thirty-third half- ordinary general meeting of 
company was held st Winchester Hous, on Thursday, the 
: 24th ult., Sir John Pender, K.C.M.G., . | 
Mr. Geo. Draper, the secretary, having read notice conven- 
| 
| 
| 
259,962, against 256,386, being an increase ¢ 3.576 his was | 
principally caused by the number of the foreign staff having been 
| à the Conti- 
for 
; 
| 
hey should follow as closely as possible the practical operauon 0 
peg hep. gen à The statement which he made six months ago was 
so full of details and so complete a history of the company from 
its beginning that little was left for Soong thet — | 
RS to state that all that he put before them at last meeting 
5 been carried out; all the shares had been allotted and fully taken 
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E 


Fee 


go to the place 


carried out by correspondence. The result had been enormous 

y all over Europe. He could say with perfect 
e company would not have occupied the 
uently coming into contact with 


took a friend with him ; and 
he always took a man who could be of great use to them in 
the vast importance and value of their system. 
had added honour and position to the company, and 
them as long as they were able to do so. 


kudos to the com 
it not been for their 


they intended to continue 
no great benefit to him 
some amount of 


in a certain part of the world with 


business to the 
renewal of concessions, and he was there, because he thought 
he should thus secure their on satisfactory terms. | 


pu unanimously. 
Lord Sackville A. Cecil and Sir A. J. Leppoc were re. 
directors, and the meeting terminated a vote of 
the chairman. 


Anglo-American Telegraph Company, Limited, 


lst July to the 3lst December, 1888, incl — 
9 
balance of 2890 12s. 8d. ht omg By od 


correspon 
The totale of the half year, inclu cables, 
&c., as shown by the revenue account, amount to £51,110 13s. 11à 
Interim divi 


was increased from 6d. to 18. per word, and to 
s messages. The new tariff came in 


Australasian Electric Light and Power and Storage 
Company, Limited. 

Tux directors of this com have just issued two circulars to 

the shareholders the feet os emes which have been under con- 


sideration for, in the first — — capital, and secondly, 
for a reconstruction of the company. r 


may be learnt from the following paragraphs taken from 
. After alluding to the ions of of 
shareholders as to the desira bility of ‘raisin, further capital, and 


stating that a number of local financiers in Melbourne have inti- 
mated their willingness to join hands with this company, the 
affiliated Melbourne Company, and Messrs. Ganz & Co. (who have 
been in competition with the Melbourne Company), in forming ® 
new 2 to undertake electric lighting in Melbourne on 8 
large scale, and to start similar efforts in other centres, the first 
circular proceeds :— 


| 
| | 
He believed that b r 
them again six months hence they would have completed th : 
West of Africa cable, and that would not be completed one 
hour too soon. The enormous traffic going on just now to the 
Cops and tha ty of coupes 
brought e 
to the present cable would be very disastrous, and would be felt to 
such a degree in London that he feared to contemplate what the ee, 
result would be. Their system was working thoroughly well. 
They had a great deal of work to do. Sr RE 
were. 0 
to that they held a public and were maintaining it are at £131,186 68. 11 amount is, ever, sub. 
for the public À of communication for the the accounts with the New 
world ; ork Telegraph Company. The traffic receips show an increase of 
siderable amount of labour. The public did not know of the work 
which their steamers were almost perpetually in, and it 
was all the more interesting in that it was ed silently. 
11 ber absorbing £26,250, leaving an estimated balance of 
While their cable ships were at 8 they 2 £53 
_ gasistance to the Government, and had the satis- 825 13s., out of which the directors recommend the proprietors 
tnotion of knowing thet their services were appreciated. 
He hoped that when they came to make a barpain with the 
Government the latter would bear those services in mind. Sir yep distribution year ended December, 
John then moved the of the and accounts. 1888, of £1 12s. 6d. per cent. on the ordinary stock, and £3 Gs. per 
| Tho Marquis of Bale seconded the motion. 

Mr. Goodstall asked how far from Aden and how far from Bom- 21825 13s. to be carried forward to the next account. 
bay the No. 1 cable had broken. The company’s repairing ss. Minia has been engaged during the 

Chairman said that it was at that moment undergoing Rs ee 
He had to be able to report the repair that day. eg “mme À à the Southern Placentia-Sydney cable, the 
ue Goodstall : Bat how far ? tricore Placen Pierre-Sydney cable, the Prince Edward Island 

The Chairman : 700 miles from Aden. cable, and the shore end of the 1873 cable at Heart’s Content. 

Mr. Goodstall : Has it been repaired there before ? D, 

The Chairman: Not in thet particular spot. But you know that faults were in deep water, and two in shallow ; 
as well as I do. Continuing, Sir John said the gentleman who The total cost of the repairs to the Brest-St. Pierre cable 
had just spoken had been a captain in the company's service, and amounts to £21,924 166. 3d., all of which has been charged to the 
all be (the chairman) would ony wae that he the service for EN —— ˙ A 

service’s good. He an 0 those questions. — 

Mr. Goodstall: Yes, I Know, eat the ahareheliers don’t. And The interruptions to which the St. Pierre-Duxbury cable has 
it is in order that they may know that I put these questions. consent hae Re Sy ee anchors of fishing vessels have 
There were other q which he wished to ask. They BE decided the directors to divert and renew a considerable length of 
the accounts «large sum for advertisin g; would they kindly 1 the line during the course of the approaching season. The costo 
him where they advertised in London ? He had never e 
advertisement in the Electrician, and if they pai The company’s system of cables and land lines is in good wor- 
that, they paid dectledly too much. For the last half “oo with the exception of the North gone ta power fog 
amount was £540. It was not right for the and Island Cove cable, both broken within the last few 
managing director to have shares in a which The r Telegraph Com. 
paper in which the oom advertised. Why did and the Paris and New York Telegraph Company is still 
tise in the ELucratcaL Ruvimw, or the Electrical E pending, the points referred by the Paris Court of Appeal to the 
circulation of the Ælectrician was probably only de Prefecture de la for interpretation, not having yet 
week. Or why did they not advertise in the Times? been heard. 
the trips taken by the chairman and other * entered inte — 

ships, any? * * tates Cabl 
be — thought they should bear Limited, ti ‘Dir ted Company, 

Mr. J. F. Waller said he had never seen anything so irregular es nion ‘Telegraph Company, mpagnie Fi 
or so disorderly as the proceedings of the — —— He du Télégraphe de Paris à New York, the Commercial ( Cable Com 
had appealed to the shareholders, but he (Mr. Waller) failed to » by which the 

| hear one sympathetic voice in 3 but he was glad to hear, Tork and Canada 
by the acclamation then greeting his own words, that his views, 5d. per word for 
holders, hoped ed Sir John Paader would not can 5 an continue for one year certain, 

e 2e ur W 9 9 
toner explenenion of the winter. ne a days’ notice by either of the parties being necessary to determine 

The said he would have treated the remarks alluded the same. N 
to with contempt, but there were one or two charges made which It is not possible to say, after so short an experience, whether 
it would be as well for him to answer. First, as to the Electrician. the 1s. rate will ultimately become a financial success; but so far 
He wanted those connected with these companies to know the the results may be considered as fairly satisfactory. 
history of that paper. The Electrician was established for the The first four months of the 18. rate, as compared with the last | 

of getting the best scientific opinion upon questions rela- four months of the 6d. rate, show an increase of 111 per cent. in 

ing to their cables. Sir James Anderson and one or two gentlemen the revenue, and a decrease only of 11 per cent. in the volume of 
interested in telegraphy established that paper, and they had not traffic. ö 
taken one chilling of profit ont of 1. They established it entirely „I „ the corresponding four months in 1887, sn 
for the benefit of that system with which th ware so closely increase of 77 per cent. is shown in the revenue, and a decrease of | 
over the world to get the latest scientific knowledge, and that differences between the several periods compared are largely 
paper was circu all over their telegraph system. He thought due to the normal variation of traffic during the months unde 
that was sufficient answer to the remarks of Mr. Goodstall. It consideration, and 
had been no matter of profit, but a great matter of interest that a in the amounts paid out to connecting companies, under the 
thorough knowledge of telegraphic science should be disseminated and 18. rates respectively. : 

| 9 Another question which had been raised was — 

N the trips taken by himself in the company’s ships. He did occa- 

pring, when there 
was any matter negotiation , himse 
necessary, because he always und that those negotiations were 
much more successful when conducted persor than when 
tine Great Powers 0 uro * He had a led himself o ne ni 

; on the con it often 
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The German Union Telegraph and Trust Company, . 
Limited. 


their final report, state that the 


firet return of be made forthwith, and 
the balance at the en » or e May. 

The directors now retire, the made with 
all 


The Metropolitan Electric Supply Company, Limited. 


An of this « was held on 
mel the offces,\Winchestar House, Old Broad 
Street, Sir John Pender in the chair, to confirm the resolution 
passed at the meeting on the 8th ult., for al certain clauses 


Percha and Telegraph Works 


| Company. Limited.—Subject to audit, the company’s accounts 


Brought forward from 1887 £9,530 
Net profit for 1888 os eee 56,980 
8 interim dividend paid in July — 
| 1888, 5 per cent. . eee oon one 20,800 


pany, Limited. 
Slat states that 


shares 
e cen annum, 
per per , £1,308 being 


TBAFFI( RECEIPTS 


The , Western | Company, Limited. The reseipts tur the 
week 
The Limited. The traffic receipta far 


ELECTRICAL TRACTION ON THE CITY OF 
LONDON AND SOUTHWARK SUBWAY. 


Tun method of construction and the of working of 
City of London and Southwark Subway, mark a new 22 4 
— — hs of communication in our towns and will pro- 
— a complete solution of the problem of underground 


Power req 


the Stockwell terminus at Clapham Road, by the Oval and 
ames 


to the City terminus at King William Street, the total length of 
miles, | 
Elephant and Castle, the Oval and at Stockwell. | 


As the method of construction, which is entirely novel, has 
described, we need not allude to it mor 


brook and Newry Tramway, and other similar undertakings, led 


the directors to consider the adaptation of electrical working, and 
they entered into communication with Messrs. Mather & 
of Manchester, whose behalf Dr. Edward Hopkinson, the 


tailed and elaborate scheme. 


where er and engine plant 
and three large n-Hopkinson 
current will be conv 
whole length of the 
overhead conductors will be 
the locomotives. 


Pik has proved a great success on a small scale at 
taking 


will be 14 elsctrical 
There will be 14 locomotives, each capable of develop- 
100 H. P., br is sufficient for ome a viding ge 
passen at 25 miles per hour, and for e 
aired for starting rapidly. The trains 
vals of three minutes and consist of three cars. 
In addition to the plant 
Mather & Platt’s contract 
of the stations and of the hydraulic lifts and 


The ee fem | Dr. Edward H 
brook and Newry biche, h on a much smaller scale, is still 


the consul 


Mr. Benjamin 


Manchester Microscopical Society. —The annual soirée 
was held in the lecture room of the Athenæum on 
Saturday evening. A lecture on “Electrical Phe- 


nomena in Animals” was delivered by Prof. W. 


Stirling. Electricity obtained from animals, he said, 


possessed all the properties of electricity generated in 
any other way, and he gave a description of the habits 


of the torpedo, the gymnotus, the malapterurns, and 
other fishes which have an electrical urgan. The malap- 
terurus had stronger electrical power than either of the 
other fishes he had mentioned. A tench, when strack 


by it, was stunned so completely that it rapidly turned 
on its side, and unless precautions were taken it would 


die. Frogs were rendered perfectly rigid and tetanic, 
and after a few shocks were through them, were 
killed. The animal had direct control of its electrical 
organ, and could regulate the power of the shock a 
will. The shock had no effect upon the brain of the 
animal which produced it. 


Ocean Temperatures and Submarine Cubles.—We 
have received a letter from Mr. Charles Bright on this 
subject, commenting upon the article which we pub- 
lished last week. Unfortunately it arrived too late for 
insertion in our current issue. | cie 


The Insidious Demon Gas.—Mr. Philip Newman, | 


lamenting the destruction of a fresco of his at Belsize 


Square, is very bitter against “the insidious demon 
gas 


He is in no doubt whatever that our de 
scendants, at no remote period, will not have the art 
treasures which rejoice us now. He quotes also 3 


‘dictum of the late Mr. Gambier Parry, that “nothing 


in the way of painting will withstand gas.“ 


will run at inter. 
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— PROPO 
Tun directors, in submitting x the 
total receipts during the half-year ended January 25th, 1889, ALTHOUG + 
mount to 2764 5e., which, with a balance of £156 3s. 5d. brought been — 
forward from last account, makes a total of £010 8s. 5d. pure oy ont 
The expenses for the period amount to £909 9s. 7d. ; of this astonishing À 
sum £760 is provided by the German Union Company of Berlin. 4 ewe 
The balance will be handed over to the liquidators. : ments. Mees: 
On the 22nd Jan an e meeting of the particularly now, but it is only quite ur Oat the system of Portees, 
company wea held, and voluntary liquidation was resolved upon. traction to be adopted has been finally deci a 
Sir James Anderson, chairman, and Mr. William Payton, The er 4 Act of Parliament specified that the traffic should 
secretary, were appointed liquidators. A confirmatory meeting be wor by means of carriages, propelled upon the 2 
to give effect to these special resolutions will be held immediately the cable tramway, but about a the success of the Bes. 
after the general meeting. 
receivable f n ment of ca and interest. e 
iaui will * the —— economical basis. A 
or some months, ten were the most 
a eminent electrical engineering firme. Te result has been that - 
en , as a 
| of the problem, and » contract has been placed with them for the 
e generating plant will be placed at the Stockwell termin 
xr 1,000 H. P. will be crete 
generating dynamos, 1 
of the articles € ciation. Un tne motion OI the CHAIFINAN, covered cab throughout the | 
” seconded by Mr. J. C. Parkinson, the resolution was confirmed. John Hopkinson’s system of 
The chairman afterwards stated that they were going on as quickly for conveying the current to tem which 
as they could with their installations. They had one working, 
and two others were in course of construction. His impression 
was that they would have more demands on them than they could 
supply for some time, but there would be no want of energy on 
their part to meet requirements. dividend paid t 
five per cent. 
in Heth, Lxete 
towns, he 
had more ligh 
established ti 
| It was due to 
with the — 8 
of the same character, and which I proved a most unqu ‘ified owing to : 
success, — … — electrical an automatic 
traction, an great value in the present undertaking. 
£45,710 Mr. James Henry Greathead is the engineer of the subway, to 
The directors have resolved to recommend a further dividend of 
FA ama (making 10 per cent. for 1888), and to carry forward | 
National Telephone Company, Limited.— The ac- ee 
counts of this company: made up to December 81st, show a 
of £117,726, as with 299,563, and the 
i rs have declared a dividend for the six months ending 
December 31st last at the rate of 6 per cent. per annum on the 
first and second preference shares, and an interim dividend at the 
rate of 4 pe (being at 
corresponding period on the ordinary shares, carrying forw 
£10,399, of w £3,500 is set aside against an outstanding claim. 
The unaccrued revenue carried forward amounts to £54,385 as 
against £45,826. 
The Cuba Submarine Telegraph — — 
—The report for the half-year ending Decem 
the gross receipts (including the balance brought forward) 
amounted to £21,904, and the available balance to £15,508, of 
which £4,000 has been added to the reserve, — that fund 
| 
to 
to e 
ha 
Council, br 
A vote of th 
that a 16 C.E 
| that there 
arc light each, 
lighting at oc 
Smith, Bulpit 
® committee of 
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smith, Bulpitt, Sanderson, Ash, and Knight having been elected give the desired torque. In the second, a certain type 
committee of inquiry the proceedings terminated” 
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THE KENSINGTON STATION OF THE HOUSE- 
| TO-HOUSE ELECTRIC LIGHT SUPPL 
COMPANY, LIMITED. 


A wew station for the House-to-Honse Electric Light 
Sapply Company has been erected on ground adjoining 
the District Railway Station, in the Richmond À 
West Brompton. e plot of ground on which it is 
built is well ada or the purpose by its positi 
for its boundaries on one side a railway line, 
on two others the cemetery wall, with only a small 
frentage at the Richmond Road, no annoyance to 
neighbours can be caused by the noise or vibration of 


On Wednesday last, the 24th ult., this station was 
and a large party of gentlemen interested in 
ectric lighting, and deputations from several seaside 


towns, were shown over the works by the officials of 


the company, who pointed out and explained the most 
salient features of the system to be se de in su 
plying the electric current to the surrounding neigh- 


The majority of the visitors attended later on in the 
evening a banquet given by the company to inaugurate 
the opening of its first central station in London. This 
dinner was held at Bailey's Hotel, Gloucester Road, and 
notwithstanding the execrable nature of the French in 
the menu, the viands themselves proved to be of high 
class and excellently served. Success to the company 
was the toast of the evening. ee de. 

The frontage of the central station in Richmond Road 


is taken up by the offices, and is designed to correspond | 


with the elevation of the adjoining railway station. 
They consist of a public hall, engineers’ and company 
offices, and show rooms. At the back of the offices, 
on a piece of ground between the latter and the engine 
house, stores, stables, repairing shops, &c., are erected, 
the coal store being covered by a cast iron tank, seven 
feet in depth. Access to this yard is gained through a 
gateway leading from the main road. bo 
Beyond this yard we come to the boiler house, which 
‘is pe from the engine house by the switch and 
ng room, the testing room, stores aud office for 
the engineer in charge; the engineer's office is upstairs, 


and having windows on both sides, commands a view | 


of both boilers and engines. 
The plant at present in place consists ~f three sets of 
engines, dynamos, and exciters. The engines, made to 


specification hy Messrs. John Fowler & Co., of Leeds, | 


are of 200 H. P. each, and are of the horizontal coupled 
compound type, the initial steam pressure being 


150 pounds per square inch. The revolutions of the 


engines are 88 minute. 

The Lowrie-Parker dynamos, driven from the fly- 
wheels of the engines by seven ropes, were manufac- 
tured by Messrs. Elwell Parker & Co., and are multi- 
polar alternating current machines, having an output 
of 100,000 watts, Speed, 380 revolutions per minute ; 
E.M.F., 2,000 volts. The exciters are 12 unit machines 
by the same makers, series wound and running at a 
speed of 800 revolutions per minute. Efficient means 
are provided for tightening the driving ropes on 
dynamos and exciters. | : 

The 250 H.P. boilers supplied by the Babcock and 
‘Willcox Company evaporate 10} 
1 pound of Welsh The chimney shaft, common 
‘to all three boilers, is 100 feet high, with an interior 
diameter of 5 feet 6 inches. 

The terminals of the high tension dynamos are all 
hidden in the frame and the wires taken through a 
trench in the foundations and through a covered main 
trench, common to all the dynamos, to the switch-room 


hind a screen. The switch-blocks are mounted on 


this screen, and the connections made behind, so that 
no wires are visible in the switch-room. The E.M.F. 
of the dynamo is regulated by the Lowrie-Hall system, 
embodied in an instrument where the thermal effects 
of the currents acting on a thin wire gives sufficient 
motion to place a shunt of varying across 
the fields of the exciter. : 


mains consists of a vacuum disc 


| diminishes. 


of s 
han 


pounds of water for 


The main switch-board is of slate, with terminals 


covered with porcelain projecting some distance 
beyond the terminals to protect these from dust, dirt 
and the like, and to prevent accidental contact. The 
bosses have orifices in the front for the insertion of the 
contact plugs, and these latter are fastened to an insu- 
lating board having a handle at the back. : 
The means used to test the general insulation of the 
| barge tube, enclosed in 
a small box, pierced with a sight hole with suitable 
terminals, one connected to earth, the other to the 
condactor to be tested ; the degree of luminosity pro- 
duced gives a dcn approximate idea of the insula- 
tion state, the light dying away as the insulation 


The mains are protected from injury by a system of 
2 conduits, consisting of cast iron piping 
with -boxes at intervals. The pipes forming this 
conduit are the ordinary cast iron gas tabing, in three 
diameters, suitable for the service intended, the 
piping varying in the bore from 3 inches to 6 inches. 
At every seventy yards, or thereabouts, the pipes are 
bolted to a draw box by means of a flange on the end 
of the length of the tube butting on the box, the 
flange being cast of ly the same pattern and size 
for the 3-inch duct as forthe 6-inch. No particular care 
is taken to have the several joints rendered water-tight, 
the construction being intended merely asa mechanical 
protection, and it is not, therefore, of any importance or 
consideration that the channel should be kept dry. In 
point of fact, Mr. Lowrie has designed his underground 
system with the purpose not to exclude water from en- 
tering the pipes, but rather to let it drain off as quickly 
as possible. In view of this, the draw-boxes are cast 
without bottoms, the foundations for which are 
excavated to some depth, then partly filled with gravel, 
and the frame or box is bedded down on the latter, 
which allows any water entering the box to percolate 
rapidly away. All draw-boxes have a lid to carry the 
traffic secured when in use to its framework by a pair 
pring locks, the keys to 1 which form ‘also 

les by which to lift off the lid. It frequently 
occurs that the surface of a street is either raised or its 
camber is altered ; should this take place, unless pro- 
vision had been made, the entire box would have to be 


raised to the new level, and the expense would be 


somewhat heavy. To avoid this, the upper of each 
box is constructed separate from the under-portion, 
and the two portions are cemented together, the upper 
piece being adjustable to any desired position. Thus, 
when farther interference with the road way is contem- 


2 no difficulty arises in the readjustment of the 


lids, as this simply means chipping out the cement and 8 
re- fixing. 


Distributing boxes are to be placed opposite every 
two houses, and in the event of the main in one ot the 
distributing boxes becoming faulty, the bad lead ean 


‘be cut out, and the service to the houses put on to the 


main at the adjoining distributor. er 

The cable to be used is very similar to that called, in 
America, the “ Patterson,” that is, a copper Gore, cotton 
covered, steeped in some insulating material, and a 
sheathing of lead over all, except in certain cases where 
a protection of platted hemp is added over the metal 
covering, to save the lead from accidental abrasions 
during the laying and manipulation of the mains, when 
drawing the cables into the cast iron pipes. 

Messrs. John Fowler & Co., of are the manu- 
facturers of this special type of cable, which, instead 
of being made with yarn covering and an external 


‘braiding of cotton as in the ordinary manner, is entirely 


covered with successive layers of braiding impregnated, 


‘the term by which the makers indicate the saturation 


of the covering with the insulating compound, until 
the required depth of insulation is put on. This depth 
is approximately a quarter of an inch for the large 
mains, the condactor of which consists of 19 strands 


of copper wire, ‘077 inch in diameter. After thorough 
ae a the cable is drawn into a lead covering, 
an 


finally finished with a coating of tarred hemp 


braided on. 


| 
| 
| 
| 
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Tho insulation of the main cable was tested at Mesers. 

Fowler's works, and gave a resistance of 35,000 megohms 

mile, Five sizes of the above class of wires will 
used by the House-to-House Lighting Company: 


8-wire cable. Conductor ‘048 of an inch in diameter. 


7 » ” ‘045 22 ” 
+ ” _» “064 ” ” 
19 „ „ 086 ” ” 
19 ry) ‘077 55 38 


These cables can be manufactured in one piece to any 
Jength stipulated by the customer, but it is found gene- 
rally more convenient and handy for working in lengths 
of about a quarter of a mile. In practice at Eastbourne, 
there has. been laid down, in one unbroken piece, a 
cable extending 900 yards; such a line, however, 
can only be economical under conditions seldom 

‘Where a branch wire À oe to another at right 
angles, an ingenious method is ado of making good 
the lead covering. Having made the joint in a sound 
manner, and carefully insulated, the whole being finished 
to the diameter of the cables, an oblong plate of lead, 
wide enough to extend about 2 inches on each side of 
the splice, is doubled over the back of the cross.part of 
the joint, so that the free ends of the plate may extend 
some 2 inches on the branch wire ; then by a special 
tool the metal is compressed over the cables exactly 
taking their form, and leaving a strengthening web in 
the angles of the T, and the lead sheathing is next 
soldered or burnt on to the original covering; the joint 
thus formed is possessed of much rigidity, and can be 
roughly handled without danger of rupture or other 


From the distributing box 
carried to the converter, which may be either put inside 
the house or just outside ; before reaching it the house 
mains pass through a safety fuse mounted on porcelain, 
from thence to a main switch, also mounted in porce- 


Jain, and in principle similar to those employed in the 


switch-room at the central ctation. The customer can, 
if he sees occasion, entirely sever his house from the 
company’s mains by means of the switch which passes 
the current to the converter for reduction to lower 
potential for domestic consumption. 

The transformer is of the type knowu as the Lowrie- 
Hall, and is constructed with two cores formed of thin 
iron plates insulated from each other. A primary and 
secondary coil is wound on each of these cores, the two 
coils are then placed side by side, and the ends of the 
iron cores, which project beyond the cop 
extremities, are turned over alternately, each pair of 
plates being well insulated from the next. The whole 


of the plates at each end are tightly clamped together: 


to ensure good magnetic contact and form a closed 


magnetic circuit. The percentage of conversion by 


this pattern of converter was not stated, but pre- 
2 it will satisfactorily compare with other 

Every house is to be 
which is accomplished by the differentiation of the 
alternating electromotive force in the leads from the 
converter. The apparatus ado by the company 
consists of a secondary cell and a deposition 
cell; it is insulated from and contained in a cast iron 
case, with a screwed down cover, the cables enter- 
ing through insulating washers. The main is severed 
as it “ae gona from the transformer to the lamps, 
or other appliances in which the energy is ex- 
pended, and the meter put across the break, so that 


the whole current to be measured passes through it. 


Tbe current on entering the meter passes through the 
secondary cell, whose electromotive force = 2 volts, so 
producing a differentiation in the positive and negative 
directions in half of an alternation. That is to say, 
that su ng the electromotive force of the converter 
to be 100 volts and the mean current to be 10 ampéres, 

then in the half-alternation positive to the constant 
cell at its maximum point, the total electromotive 


boxes the house mains are 


coils at both 


provided with a meter, the 
record being obtained by the deposition of copper, 


— 


force = 202 volts, therefore the maximum current 


= 7 = 202 ampires, while in the other half-alter. 


nation total resultant electromotive force = 198 volts 
and the current = 19‘8ampères, thus giving an effective 
current of ‘4 am But this current laste for only 
one-half of an alternation, in the same way that 
alternating current does, therefore the average curren 
is only 2 ampéres for the whole time, or, which is the 
same thing, a current due to 2 volts only. The appli- 
cation of this effective current takes place in the depo. 
siting cell, which is a cell in which the electrodes are 


of copper, alternately connected together, and the soju- 


tion a htly acidulated saturated solution of re- 
crystallises me À hate of copper in distilled water. The 
resistance of this cell is considered quite unimportant, 
the area of the plates being large. 

The quantity of copper deposited during the con- 
sumption of 1,000 watts or one unit in the exterior 
circuit will be = 2354 grammes, and the makers calcu- 


late that this is correct within 2 per cent., so that the | 


meter works to an efficiency of 98 per cent. A full 
and illustrated description of this meter was given in 
the REVIEW for September 21st, 1888. : 


The quantity of electricity consumed by a customer - 


will be measured qaarterly, and the following charges, 
on the sliding scale basis, will be made, varying with 
the maximum supply demanded by the user :— 


1. At the rate of ls. per Board of Trade unit for the 
first 100 hours’ consumption of the maximum ‘supply 
2. At the rate of 8d. per Board of Trade unit for ‘the 
— = hours’ consumption of the maximum supply 
eman e 


3. At the rate of 4d. per Board of Trade unit for any | 


further quantity consumed. 8 
There will also be a charge of 58. per Board of Trade 


unit per quarter for the use of the meter, instru- 


ments, &c. The company has made applications to.the 
Board of Trade for a provisional order for powers to 
lay mains throughout all the streets and thoroughfares 
in the parish of St. Mary Abbott's, Kensington, except 
those comprised in the licence already obtained by the 


Kensington Court Company. Pending the granting of 


this order, permission has been obtained for carrying 
the mains through 
houses are being fitted up, which the company hopes 
will be ready for service ina few weeks. à 
The engineer of the company, Mr. William Lowrie, 
has had much experience at Eastbourne respecting the 
sre of an underground system of electrical 
bution from a central station, and the Kensington 


Station of the House-to-House Electric Light Company — 
has been erected. to work a system under similar con- 


ditions, but with appliances of a more perfected cha- 


_racter. In examining these in their details, and as a 


whole, we were greatly impressed 12 akill displayed 
in their design, and by the thorough and workmanlike 
manner in which they were carried ont. We observed 


also with pleasure that the testing instruments were 


not put in some out of the way corner or in an incon- 
venient position, but that a proper room on the ground 
floor was set apart for their erection, containing a brick 


1 for the Thomson galvanometer, the foundation 


ing carried many feet below the soil. The insula- 


tion resistance of the circuits which were then in use 
_ averaged about 8 megohms. All the care that has been 


bestowed on this installation should command success 
from an electrical point of view, and then the company, 


we trust, will reap a commercially successful harvest. 


This is all the more to be desired, for it is highly 
necessary that something should now be carried to a 
successful issue to make amends for such lamentable 
failures as those which have discredited the towns of 
Leamington, Barnet, and other places we could name. 
We hope that the time has now come when central 
station. lighting may be considered as likely to com- 
mand success, and that our American contemporaries 
will no longer be able to taunt us with the enumera- 
tion of our miserable failures. | WG 


vate property, and about 40 


| 
| 
— — 
THB TELEGRAPHIC JOUBNAL AND 
. 
L 
‘ 
* 
— — — — — —— 
i 
; 
1 
4 
j ‘ 


— 


Fa a3 13 4 4222225 | 1215 47 33 ES 32 


. j 
L 
! 
| 
| 
| 
‘ 


1, 1889. 


THE TRLEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW. 


186 


tH 1111 12 271421 jun tit 
He AE de id 214755 111 1155 115 


e case 
instances, it 


there 


ii 


t 


proced 


f 


the cloud above por 
tha: 


to call i 
, or the reverse, as 


lan of 


the case in man 


481 


cases 
the discharge 


» OF 


gen 
ween 


» 
It is 
this is 
sa 


tial 


ial bot 


they would suffi- 


estigations 


and some of the results 


ggesti 


su ve, 


that it was believed 


ve such a value 
cient excuse for this 
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While the measurements made during these investigations 
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at the College of the City of New York, January 8th, 


so striking 


* A full and illustrated description of this will be found in the 


Review for June 24th, 1887. 


ha 


+ Paper read before the American Institute of Electrical En- 


esting, 
to 


1889, 


| 
| 

» L, anc ne e henea' D, 

— the lightning arrester, c. 

i DO! ‘a © the wire, w, and 

ax say be. But while 

gineer has not yet been 

a have not also been many | 
| through the exble and the 
insulatior between both routes. In 2 


12212155 1112 1217 
1151 
i 15 111 
a 11173 EE 411155 
ft 
112727 13 
‘| if 1} 


to a 


333 


ie 
41 1213 
all 
127 
“iil 
115125 
HE 125 
s 
324277 


| 
| 
| 
| 
| 
| 

oon- 

with 


ways” 


i 
FE 


gE 


55 


1 


3 
F 
F 
at 


M. R. Warp. Dated 


L,, “ Improvements in conduits for cable and electric rail- 
W. J. Bazwzs. Dated January 15. 


Durozzs. Dated Jan 15. (Complete.) [Date 

under Section 108 of the A un 9, 1888, 

being date of application in the United States.] | 
759. “I in switches for electric railways.” C. H. 

WaLLs. January 15. (Complete. | 


813. “Separation of aluminium and its alloys from ite 
ty process.” W. 
Dreux. Dated January 1 1 | 
889. in 3 
end D, Dated January 17. | 
877. „A magnetic and sight compass.” W. Verner. Dated 
January 17. 

806. “An improvement in electrical con- 


RANTI. Dated January 17. 
988. “ Improved electric 
Dated January 19. 


997. “Im i ts in secondary or storage batteries.” T. 
Currauss. Dated Jan 


uary 19. 8 
1006. P. Coors. 


Dated January 19. | 
1018. An improved method and apparatus for 
the working of telegraph instruments.” G. E. oe me 


January 19. . | 
1051. „ Improvements in dynamo-electric machines.” J. W. 
Kine. Dated January 19. | 
1038. ‘ Improvements in and to electric lamps for 
8 J. P. Runs. January 19. 
- Improvements in vehicles means of 
electric motors.” M. R. Wand. Dates January 10.7 


OF PUBLISHED SPECIFICATIONS, 1887. 
17415. “Im 


of a (J-shaped tube with two bulbe, one at each extremity, 
liquid and partiy with air or — 
This device is pivoted 20 as to be capable of a vibratory or 
—— +. — — ＋ 
curren ci to ternatel 
through the conductors in the — bulbs. The eltect 4 


te heat in the conductor, which, expan the air in the 


bald in which it is situated, drives some of the 
other bulb. This latter, becoming heavier in consequence, sinks, 


potash, 
oxide of copper next the negative) is well known both 


applied for under Section 108 of the Patents, &c., Act, 1883, 
++ 915. “Improvements in electric switches.” S. Z. pz Frr- 
time alarm and indicator.” C. 


gress 
referred to, it is advisable, if 


| 


CORRESPONDENCE. 


Alkaline Accumulators. | 


I have not been able, through lack of time, to study 
the communication in your last week's issue on the 
above subject ; but I do not see M. Lalande’s name 
mentioned as connected with the early idea of using 
copper to take up the oxygen in charging in an alkaline 
solution. This must surely be an oversight, because 
M. Lalande’s primary (zine, caustic, and 


in France and in this country. I had a lot to do with 
the Lalande battery at its inception in this country, | 
amongst other things superintending the lighting of 
the Queen's table at Perth in November, 1884, by its 
means, and I studied it completely. As an accumt- 
lator or secondary battery I have used it often. Fors 
miner’s lamp I constracted a very light secon 

battery, and I have it still by me. I showed it to , 


Crookes before your recent announcement on the sub- 


ject. I will give you the details later, but I may say 
this, that Lalande should be given the credit of this 
alkaline accumulator, because he showed how it would 
do. Any improvements that have been made, which I 


must admit are great ones, on his original plan of using 


his battery as a secondary, are mainly mechanical. The 
mistake he made was to deposit the zinc on the 


mercury. However, this I improved, aud obtained ex- 


cellent results, by depositing the zinc upon gauze of 
copper or iron and agglomerating oxide of copper in 
iron gauze, and reducing it to metallic by immersing 


and short-circuiting with zinc in an alkaline éoluti 


as in the pri battery. I found the gauze very 
as the cathode, because it supports the zinc better if it 


becomes pulverulent or spongy. Weight for weight, I 


have made Lalande’s primary battery 30 per cent. more 


powerful than any lead-acid accumulator. As an accu- 
mulator I have every reason to believe it will be a 
success, but Lalande’s name should be mentioned in its 
history. We put petroleum on the top in the primary 
to prevent the ape carbonating. The alkaline 
secondary battery has made great strides on the Conti- 


nent. 
| James C. Richardson. 
January 23rd, 1889. 


Gas Engine Central Station. 

Electric lighting makes very slow in Britain ; 
we often enough hear this, and it is a truism. We have 
now central stations in the principal towns in England, 
also in Glasgow, but the culties thrown in the way 
of establishing a central supply station in a town in 
the North, makes one wonder that even so much pro- 

has been made. In smaller towns than the above- 
ble, to prevent the 
gas and electrical interests clashing; however, the gas 


companies do not attempt to meet you half-way. In a 


, UARY 1, 1889. 
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— 
so causes the electric current to be switched on tis k 
which now at the lower postin, 
lo, 3 | 
in fig. 2 need not have been a — MT the + the D 
example, as a ratchet and pawl tusdin 
— — — G. STATTER. Com- 
96 n — — bination of an electromotor having shaping-curve pole pieces and 
a — governor regulator, substantially as and for the pur- 
: poses set forth. 
NEW PATENTS—1889. 
‘706. “Electric sccumulators” |. 
| 
746. ‘ Improvements in and relating to electric secondary 
batteries or accumulators.” O. Luao. Dated January 15. 
vemen an 
have vies, tonvelling connections betouen the wires and the 
motor and switches, K., in and for electric railways.” C. J. V. 
C. D. Ans, — | — Siemens and Halske, 
Germany.) Dated January 15. re 
3811. “Im in the mode of application of magnetism 
and slectrichy for medical purposes.” J. Garton. Dated 
January 16. 
Dated January 17. 
_898. “ Combined fire alarm and telephone telegraph.” G. C. 


county for health or pleasure, it was 2 to erect 
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place, not unknown to those who seek the 
central station as a pioneer of more extensive 
developments to follow later on. The gas company, 
however, on being asked to treat with regard to the use 
of n in gas engines as prime movers in an 
electrical plant, gave grudgingly a very minute redac- 
tion in price and so saddled it with conditions as to 
laying mains to the works, and so on, that it practically 
throws such a proposal out. . ae | 
It appears to be a prevalent opinion amongst gas 


engineers that the use of an e on any gas main 
will cause all the lights on that-pipe to flicker and pul- 
gate even with the modern antifluctuators now in use. 


Can we wonder that electricians do not attempt to 
harmonise with the gas interests and also that electric 


_ lighting here is eo far behind that of our cousins in the 
| C. H. Yeaman, 


States 
Glasgow, January 25th, 1889. 


I have just noticed in a back number of Engines 


ring 
(March 23rd, 1888), a letter, copy of which I enclose, 


heating on cen stations worked by underground 
mains. Placed alongside the repeated and positive 
assertions of the House-to-House Company, it appears 


peculiarly interesting. Some of your readers may know . 


correct several erroneous assertions in that paper that, 
with the single exception of Eastbourne, there are no electric 
illumination plants on a large scale worked with the current from 
transformers and with underground conductors. Now, as concerns 
this country (Italy), I am happy to state that during more than 
two years we have three very considerable central transformer in- 
Blathy system, hich are — — underground 
are con- 
ductors. The largest of these working installations à that done 
by the Anglo-Roman Gas Com „ which lights already daily 
upwards of 5,000 lamps, and is ually extending. The other 
extent; they are in the hands of the Italian Edison 
the underground conduotors for these installations have 
ve taken special tions uring an irreproacha 
service, and have susceeded in making cables without perceptible 
4 These conductors are composed of 
-insulated concentrical cofiductors, protected 
external and mechanical iufluences by a lead sheath and ble 
spiral band of iron. Upwards of 40,000 metres of such conductors 
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The Insulation Resistance of Electric Lighting 
Installations. 


The subjoined letter, of a semi-confidential character, 


been addressed to us. The writer possibly did not 


intend it for publication, but as we preserve his in- 


cognito, and since there are some grounds for the com- 
plaints he very forcibly formulates, we do not hesitate 


to reproduce it. While admitting the justice of many 
ol his strictures, we beg to assure those gentlemen who 


may feel themselves unjustifiably attacked that we do 
not support the writer’s method of expressing his 


krievance, nor do we think him fair in the onslaught. 


he makes upon the Institution. It surely must be 
one of the objects of the association to encourage its 


ee ii in writing papers and in taking part 


_ Chinaman’s plan of roasting a pig. 


The communication reads asfollows:— = | 
It is with mingled feelings of er and 
indignation that I address you, and I trust that in 
the columns of your widely-read journal some one 
better qualified than myself take the matter in 
hand. The sentiments, above alladed to, which have 
compelled this letter, were evoked by the paper 
emanating from Prof. Jamieson, and read before the 


Institution of Electrical Engineers on the évening of 


the 24th January. The feelings referred to were con- 
siderably vated by the drivel, politély termed 
discussion, which followed the reading of the paper. 

. Now I am not an electric lighting engineer, and I 
attended the meeting in a spirit of due humility, intent 
upon receiving instruction. I came as a learner, I left 
as a scoffer, rejoicing that I was not as one of these. 

— — person, reading Bit 
a com rant. person, from 
We. Thomson's able inaugural address; that gentle- 
man might well exclaim, after the exhibition on the 
24th inst., “après moi le déluge,” The re-baptism of 
the society has not ‘attracted the auspices of a benig- 
nant star, but let us pray “absit omen.“ 

I would ask, as a searcher after truth, what addition 
to our knowledge on the subject of either the insula- 
tion of condactors, or of the materials most fitting 
to be used to obtain the desired insulation, has resulted 
from Prof. Jamieson's paper ? We were given excerpts’ 
from the Phenix Fire Office Rules, we were favoured 
with extracts from Munro and Jamieson's Pocket Bock, 
and as an advertisement’ for the latter, the paper was 
no doubt a success. We were also informed of certain 
experiments conducted by a M. Picon. on cotton- 
covered wires. If, as Prof. Jamieson indicated, the 
constant obtained in these experiments is too low, why 
drag such a 1 inefficient insulator as cotton 
into the argument at all, unless, indeed, to brand it as 
a fraud? One might as well take as a standard of what’. 
a good apple ought to be, the quality of a rotten, worm- 

much for the paper; let us at stio: 

One gentleman advocated varnished wood supports 
as against porcelain, glass and ebonite, owing to the 


‘condensation on the sarfaces of the latter materials 


being greater than in the case of the former. He on- 
cluded his remarks, however, by mentioning the fact 
that dry days were usually selected for testing. 
Another of the audience spoke of the employment of 
a small portable dynamo for producing the current 
required in testing an installation. I should have 


_ imagined, Messrs. Editors, that a portable battery would 


have served the purpose, and have been more easy to 
handle than a species of barrel organ or a coffee mill. 

One young gentleman mentioned the case of an in- 
stallation in which, in damp weather, a very serious 
leakge was observed on taking the preliminary tests. 


The fall working current was then applied and the 


leakage disappeared. This experiment was repeated, 
I do not — how often, but the results were 
always the same under the same conditions of weather, 
Now, is it a practice in electric lighting to run the risk 
of burning down your house in order to improve the 
insulation ? Such a. method savours somewhat of the 


A budding Faraday enunciated his opinion that vul- 


__ canised rubber was, owing to its want of elasticity, 


far inferior for the purposes of insulating conductors 
to pure rubber. It may be of future use to this genius 
to remember that the mastication of rubber reduces its. 
elasticity, bat the subsequent valcanising completely 
One — tle | ith 1 th 
ne gentieman, not con wi 0 D e 
meeting from the benches, found it necessary to vent 
his opinions alongside the platform, where he executed 
diverse gymnastic feats with chairs, in, so far as I 
could make out, the Japanese butterfly 
trick with the proof sheets of Professor Jamieson's 
paper. What he actually said was of minor im- 


One youth complained that those Machiavellian 


‘Electrical Transformers. = 
| | | er | | | ces | : D | use. 
Onlooker. 
ELecraicaz TransFoRMsRs. 
To the Editor of *“ Engineering.” 
Sir,—I have read with pleasure Mr. l’s paper, ted in 
| of March | | to AR mer to 
Should you find it desirable; I can give you farther details. 
| You would oblige by publishing these remarks. 
I an, Sir, yours truly, | 
Maaarrt. 
| Engineer to MM. Fratelli Moleschall. 
Rome, March 14th, 1888. 
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villains, jointers, I think he called them, were in the 
habit of slapping on Chatterton’s compound in cart 
loads when joint making in rabber-covered conductors. 
The only sensible speech came from a gentleman 
who, evidently well acquainted with the subject under 
discussion, happily stigmatised the use of Chatterton’s 
compound in rubber jointing. as a bastard method, 
since the mixture was largely composed of gatta-percha. 
He also suggested that the gentleman who condemned 
valcanised rubber was probably thinking of the ex- 
ternal tape, which was not rubber, and which might 
crack when subject to bending. His remarks that it 
was not so much a very high: insulation that was 
required but a moderately good but constant one, and 
that tests taken in dry weather and on a newly erected 
installation were most delusive, certainly hit the right 
nail on the head, and were about the only mention of 


. insulation made in the discussion. 
The worthy chairman rather put his foot in it, to use 


ke of the 


a homely but expressive phrase, when he 
obtaining 


difficulty electric light engineers met with 
good material from contractors. 
seems to me, is that these so-called engineers actually 
do not know what they want. If, say, a 100-light 
dynamo is asked for and 300 lights thrown into the 


circuit, or if leads are specified whose material can 


only offer a resistance to a stress of say 100 volts, and 
contractor be 


500 volts are used on them, can the 


blamed if something goes wrong ? 

Tho foregoing, Messrs. Editors, is a concise report of 
the meeting. For this we were on a winter's 
night from our pipes and firesides. We had not even the 


this sack for one poor pennyworth 
of bread.” We were beguiled into expecting some in- 
formation on insulation, and were treated to some 
rales and formuls which we could have read in the 


text books comfortably at home, and to some vague | 


talk about wood, plaster of Paris, jointer’s hands, &c. 
I remain, yours regretfally, 
P.S.—I can now quite understand the reason of the 
fessor's absence from the meeting. If, as was stated, 
e hoped to elicit some information of possible value, 


he might have commenced the operation by giving the 


meeting something substantial to discuss. The absence 


ok most of those men who are shining lights in the 


electrical world was noticeable. | 


Can you or any of your readers give information 


about the Prize Competition for the design of a 10 H.P. 


electric motor which was instituted by your contempo- 
rary Industries at the end of 1886? Have the jadges 
come,to any definite decision ? and why are the designs 
of unsuccessfal competitors refused to be returned at 
this date after more than two years’ detention ? 


_London, January 28th, 1889. 


[We are sorry we cannot ve our correspondent the 
N he desires. Probably there are many 


others in the same fix. — EDS. ELEC. REV. ] 


Bath Electr:c Lighting. 
I should not have troubled to reply to Mr. Wink- 
worth’s letter had he confined himself to facts ; but he 


tries to mislead your readers by what I can only describe 


as a perversion of the truth. He asserts that the Bath 


Corporation have somewhat reluctantly ” concluded a 
Contract with me, &c. The exact contrary is the case. 


At my. suggestion the Corporation decided to entertain 
lighting all the principal thoroughfares with arc lampe, 
and grant facilities for the supply of private lighting. 
This question has been under their consideration for 
more than 12 months. Advertisements for tenders ap- 
peared for two successive weeks in each of the electrical 


| of a local supply company) being 


acquainted with the peculiar difficulties in the way 


and open competition. 
The real trouble it 


only. I 


and leather merchant ; but this gentleman very politell . 


journals ; each contractor was required to tender 2 
overhead and und und mains. Ten tenders we 
received, of which the one sent in by myself (on bea” 
e lowest, for bag 
overhead and underground mains, was accepted. 4g 
those who had taken the trouble to make themsel 


running underground in this city, recommended o 
head wires, and the majority of the Corporation belle 
of the same opinion, that method was adopted. At 
meeting, when the final vote was taken, of a count 
numbering 54 members, only one gentleman votes 
against the contract being signed. | 4 

Considering that gas for the public ge is charged 
only 1s. 11d. per thousand in Bath, the well-wishers @& 
electric lighting throughout the country were surprises: 
at the almost unanimous vote of the council. In come 
mon with others, the House-to-House Company had the; 


<a F4 


opportunity of tendering ; hut it does not per © 


have answered their purpose to enter the fiel 


The following report of what took place when the: 
application of the House-to-House Company was read}: 
ows the feeling of the members of the Bath couneil #7 
Mr. Cox said that was an application for another 
company to go in and do the work which another coma 
pany was engaged to do, and before they knew how i 
was to be done. They were in a transition state a3 
present, and no interference should be allowed. ‘The: 
Chairman: How can we, after arranging with one come” 
7, entertain proposals from another? Mr. Sturgess 

e would not be allowed. The Chairman: Well, M 
don’t think so. Mr. Mitchell then moved, and Mn: 
seconded, that the matter be referred to thes 
Electric Light Committee. This was unanimously} 
to. 

The opponents of electric lighting in Bath are de: 
lighted at the “ dog-in-the-manger ” policy of the House 
to-House Company, but the friends of eleetrie 
naturally regret it. The insinuation of the secrets 
of the House-to-House Company, to the effect that the 
the most perfect construeta 

and are the only people capable of undertaking o 
station work, may be correct, or it may be their opinigg 
n any case, I prefer to employ firms of standing 
and repute, who have always given me unqualified entieg 
faction, but whose names I purposely withhold, as 10 
not wish to make your correspondence columns a me 
of advertising any particular firm or oompany. 
secretary of the House-to-House, in trae imitation 08} 
the Maxim-Weston Company in its worst days, ref 
to my calling in terms neither true nor complimentary 
I am usually described as a boot and shoe manufactures. 


designates me a boot and shoe maker“ Be. 

During the past four years my association with tha 
electric lighting industry has been of a most x 
character, and all professional electrical engineers with” 
whom I have come in contact have been honourabieg 
business men, and gentlemen ; but the promoters 0: 
the to differ in some: 
respects from those erto met . ia 
I. G. Massinghamit 


8 
» 
¥ 


In specifications for wiring, it is frequently 4 
that red wire be used for the leade, and b or the: 
return. a 
Although there may be some slight advantage in this 
arrangement, we feel sure that no one would wish 6 
insist upon its adoption at a sacrifice of efficiency. ‘> 
We have invariably found, especially in damp situa 
tions, that the red wire shows a marked inferiority both} 
in insulation and durability, and we shall be glad te: 
hear whether this is confirmed by the experience Of} 
other electric light contractors. + 
We may add that this — to wires of all manu 
facturers that we have employed. Bee “4 
| Drake and Gorham. À 


Red Wire v. Black. q 
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